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ABSTRACT 
This report presents the results of a before study of some effects of the 
introduction of wheel clamps in Central London. Park and visit, vehicle 
following, registration number and business interview surveys were 
conducted in two areas of Central London: Mayfair in which wheel clamps 
were to be introduced, and Bloomsbury where they were not. The surveys 
were designed to determine the availability of parking spaces, the extent 
to which vehicles searched for parking spaces, the time spent doing so 
and gaining access to destinations, the level of through traffic, and 
the parking problems perceived by businesses. They were complementary to 
a series of surveys conducted by consultants for TRRL. 
The report describes the design and piloting of the surveys, presents 
the results of the surveys, identifies the levels of change which it will 
be possible statistically to detect and makes recommendations for the 
after surveys. In particular it recommends that the park and visit and 
vehicle following surveys be repeated, and also presents arguments in 
favour of repeating the business survey and conducting a survey on trade. 
1. INTRODUCTION 
1.1 Background 
In September, 1982, the T.R.R.L. awarded a contract to the Institute 
for Transport Studies at the University of Leeds, whose objective 
was the development of survey andanalysistechniques to aid in 
i) the costs of non-compliance with on street parking regulations; 
ii) the effects of new enforcement strategies on compliance levels, 
and hence on ,the costs in (i) ; 
iii) the cost-effectiveness of alternative enforcement strategies. 
Four survey methods were developed for use as part of the before 
surveys for the experiment with the use of wheel clamps which were 
introduced in Central London on Hay 16th 1983. They were designed 
to complement the more traditional parking activity and travel time 
surveys conducted for T.R.R.L. by consultants. This final report 
describes the design and conduct of the four Institute surveys, 
presents their results, draws conclusions on the survey methods 
and for the experiment, and makes recommendations for the after 
survey. 
1.2 The Surveys 
The Institute's contract involved the conduct of four surveys, 
which were based on earlier proposals (May, 1982): 
- a park and visit survey; 
- a vehicle following survey; 
- a registration number survey; and 
- a business interview survey. 
While the parallel surveys by consultants were designed t~ measure 
changes in level of on street parking and illegal parking activity, 
the Institute's surveys were intended to measure some of the first 
and second order effects of changes in parking activity. Table 1.1 
summarises the effec~s.which the surveys were designed to detect 
and the related contributions of consultants' and T.R.R.L. surveys. 
It will be seen that the first three Institute surveys obtain a 
certain amount of common information. This was intentional, since 
the success of any one survey was uncertain. The survey approach 
enabled the different experimental survey methods to be compared 
with one another. 
The park and visit survey was designed to measure time spent 
searching for parking spaces and walking from them to a final 
destination. In addition, it provides a measure of the need to 
search for parking spaces and hence of the amount of searching 
traffic and also provides an alternative source of journey times 
on a selected route. The metnod used is a development of one 
originally used in 1964, and was piloted in November 1982. 
The vehicle following survey was designed to detect vehicles 
searahing for parking spaces and record the time which they spent 
doing so. It also provides information on the amount of through 
traffic at certain points and an indirect measure of travel time. 
While the park and visit survey simulates drivers' actions, the 
vehicle following one records the actual behaviour of a sample of 
drivers. It was also piloted in November 1982. 
Table 1.1 Surveys conducted and e f f e c t s  t o  be measured 
Key: 4 Pfajor source of information 
..A. .. [J )  Minor source of information 
SURVEY 
ORGANISATION 
SURVEY 
METHODS 
- - 
FIRST ORDER EFFECT 
- ON CONGESTION 
Parked v e h i c l e s  
Searching t r a f f i c  
Overal l  e f f e c t  
- ON EASE OF ACCESS 
Time searching 
Time walking 
Perceived c o s t s  
Available park- 
ing  spaces 
- ON ACCIDENTS 
- ON ENVIRONMENT 
SECOND ORDER EFFECT 
Fringe parking 
Off s t r e e t  park- 
h g  
Through t r a f f i c  
Business e f f e c t s  
- 
T.R.R.L.1 
CONSULTANTS 
On Journey Other 
S t r e e t  Time 
Parking Surveys 
J  
J 
J  
J  
+' 
J  
J  
I.T.S. 
Park Vehicle Reg. Business 
and Follow- Number Interview 
V i s i t  i n g  EPatch- 
i n g  
(4 J  J  
( J )  ( J )  (J , 
4  4  1 
4  
J  
J 
J  (4 ) 
J  
All four surveys have been conducted in two areas: Mayfair, 
in which wheel clamps were to be used from 16th May, 1983,.and 
Bloomsbury on the fringe of, but outside the intended area of 
application. The areas are consistent with those used by the 
consultants for their journey time surveys, and were two of the 
areas employed for their parking surveys. 
1-3 Outline of the Report 
Section 2 of this report describes the methods adopted for the 
four Institute surveys. Section 3 presents results of the surveys 
and section 4 discusses the implications of these results for 
the experiment and for the 'after' survey. Section 5 presents 
the recornendations for the Institute's 'after' surveys. 
2. SURVEY METHODS 
2.1 Park and V i s i t  Surveys 
Development of the survey method- The basis  of the park and v i s i t  
survey was a method developed by Inwood (1966) t o  t e s t  the e f fec t  
of meter charge increases i n  Central London on access time. He 
selected 31 destinations throughout Central London dis t r ibuted 
among areas with and without meter charge increases.  Each address 
was v i s i t ed  10 times (a t  unspecified times) and the times taken 
t o  find a vacant meter, park the car ,  walk back and then extract  
the car were recorded. The search process was 'determined very 
largely by the r e s t r i c t i on  of movement to  available onemay s t r ee t s  
leading to  the nearest known meter space, examined i n  order of 
the i r  nearness t o  the address v i s i t e d ' .  
Inwood's method was considered t o  dgpend too much on the dr iver ' s  
p r ior  knowledge, or  knowledge gained during the survey, of potential  
parking spaces. While the learning process during the survey 
could be taken to  repl icate  the d i f fe ren t  degrees of knowledgg of 
parking opportunities (from f i r s t  time v i s i t o r  t o  regular t r ave l l e r )  
of Central London parkers i t  would be d i f f i c u l t  t o  determine how 
t h i s  learning process developed, and differences i n  the process 
between before and a f t e r  surveys could mask r ea l  differences in  
ease of finding spaces. For these reasons a predetermined and 
fixed surveyrouting was to  be preferred. 
On the other hand a dr iver  following a fixed route could be forced 
to  miss readi ly  available spaces, thus exaggerating the problems 
of finding a parking space, and differences i n  the a l locat ion of 
available spaces between s t r e e t s  on and off the route could mask 
r ea l  differences i n  ease of finding spaces. 
In practice a f ixed,  part  'random' search process was used which 
combined the best features  of both methods. The method developed 
- 
was piloted i n  November 1982 and used, with minor modifications, 
f o r  the main surveys in  Pebruary 1983. 
The method adopted 
Four addresses  were s e l e c t e d t o  be v i s i t e d  w i t h i n  t h e  survey 
a rea  and evenly  d i s t r i b u t e d  wi th in  i t .  The l o c a t i o n s  of t h e  
addresses  a r e  shown i n  Appendix 1. Four s t a r t  p o i n t s  on t h e  
per iphery  of t h e  survey area were s e l e c t e d  and each s t a r t  p o i n t  
was a s soc ia t ed  a r b i t r a r i l y  wi th  one of che addresses.  The 
l o c a t i o n s  of t h e  s t a r t  po in t s  a re  shown i n  Appendix 1. 
S t a r t i n g  from t h e  f i r s t  s t a r t  po in t  a r o u t e  was chosen from 
t h e  s t a r t  po in t  t o  t h e  assoc ia ted  address  t h a t  would be s e n s i b l e  
f o r  a d r i v e r  seeking somewhere t o  park. This  procedure was 
repeated f o r  a l l  s t a r t  p o i n t s  and addresses.  
A rou te  was devised t o  l i n k  each address  t o  t h e  next  s t a r t  
po in t  shuch t h a t  a f u l l  tour  of four  addresses  from t h e i r  
corresponding s t a r t  p o i n t s ,  toge ther  wi th- the  connecting l i n k s  
gave a comprehensive f i x e d  c i r c u i t  of t h e  survey a rea .  The 
f ixed  r o u t e s  followed on one complete c i r c u i t  a r e  shown i n  
Appendix 1. Frillowing the  f ixed  rou te  from s t a r t  po in t  to  
address ,  address  t o  next  s t a r t  po in f ,  e t c . ,  t h e  l o c a t i o n s  and 
times of pass ing  every  vacant meter space were recorded on a map. 
. On reaching t h e  address  t h e  time was-noted. Then t h e  d r i v e r  
used h i s  own i n i t i a t i v e  and knowledge of t h e  a r e a  t o  sea rch  
f o r :  
i )  the  n e a r e s t  conceivable parking space. Th i s  i s  the  s o r t  
of parking p lace  t h a t  a person might be tempted t o  use 
i f  he o r  she were only  making a c a l l  of a minute o r  two. 
It was t h e  n e a r e s t  vacant length  of kerb t o  t h e  address .  
Double parking was allowed i f  t h i s  w a s  a l r e a d y  tak ing  
p lace  along t h i s  l e n g t h  of road. 
i i )  t h e  n e a r e s t  reasonable i l l e g a l  space. This  i s  t h e  s o r t  
of parking p lace  t h a t  a person might be tempted t o  use 
i f  he o r  she  were making a longer  c a l l  and prepared t o  
r i s k  park ing  i l l e g a l l y .  It was t h e  n e a r e s t  vacant 
l eng th  of s i n g l e  yellow l i n e ,  a d ip lomat ic  space, a 
d i sab led  d r i v e r ' s  space o r  a r e s i d e n t ' s  space. 
i i i )  t h e  n e a r e s t  a v a i l a b l e  l e g a l  meter space. 
The r o u t e  taken,  t h e  time a t  which each type of space was found 
and i t s  l o c a t i o n  were recorded. Up t o  5 minutes was allowed 
a f t e r  reaching the  address  t o  f i n d  a meter. In t h e  p i l o t  s tudy 
15 minutes had been allowed; t h i s  was reduced t o  5 minutes when 
i t  became c l e a r  t h a t  t h i s  would s u b s t a n t i a l l y  reduce survey time 
without  s i g n i f i c a n t l y  reducing t h e  information gained. Having 
found a l e g a l  meter space, (or 5 minutes having e lapsed ,  which- 
ever  was t h e  sooner) ,  the-survey u n i t  re turned  t o  t h e  address  
i n  ques t ion  and continued along a f ixed  r o u t e  t o  the  next  s t a r t  
po in t .  The procedure was repeated u n t i l  a l l  the  addresses had 
been v i s i t e d .  
The a n t i c i p a t e d  s t a r t  t ime of each complete c i r c u i t  was 
determined according t o  a t imetable  t o  endeavour t o  ensure t h a t  
t h e  same s t r e t c h  of road was surveyed a t  approximately t h e  
same times each day. C i r c u i t s  were scheduled t o  s t a r t  a t  t h e  
fol lowing times: 
C i r c u i t  number S t a r t  time Comment 
1 07.30 Not Monday 21s t  
2 08.50 Each survey day 
10.40 Each survey day 
13.00 Each survey day 
14.20 Each survey day 
6 16.10 Each survey day 
The duration of the survey i n  both Mayfair and Bloomsbury 
was from Tuesday, 15th February u n t i l  Thursday 24th February 
1 9 h  excluding the weekend. Training of survey s ta f f  took 
place on Monday 16th February. 
Two self  drive cars  were hired of types l i k e l y  to  be sti l l  
available for  h i re  for  the next two years or  so. Three 
survey s ta f f  manned each car  as  dr iver ,  t rave l  time recorder 
and recorder of available parking space. 
2.2 Vehicle Following Surveys 
Development of the survey method The vehicle following surveys 
were based on a method developed by Wright (1976) t o  study 
routes,  or igins  and destinations i n  complex road networks. He 
used London tax is  to  follow selected vehicles from an i n i t i a l  
detection point to  the i r  destination o r  to  the point a t  which 
they l e f t  the study area. In  h i s  experience i n  the City of 
Westminster, t ax i  dr ivers  were the only group who could be 
re l ied  upon to carry out such a task r e l i ab ly  and safely,  
achieving a 94% success r a t e  i n  keeping track of target  vehicles. 
In  Wright's study sampling of t a rge t  vehicles was a substantial  
problem, since vehicles of i n t e r e s t  could be s t a r t i ng  within 
the area or  entering it and terminating within it or  leaving 
it. In the present study, with much smaller study areas,  
and the emphasis on terminating t r a f f i c ,  sampling was somewhat 
easier .  By using small areas,  vehicles both s t a r t i ng  and 
finishing i n  the area could be ignored, since they would be 
expected to represent a small par t  of the t o t a l  terminating 
t r a f f i c .  By defining areas within the network of main roads 
most of the parking search process of i n t e r e s t  could be 
recorded, while keeping the proportion of through vehicles which 
were of l ess  i n t e r e s t  to the study to  a minimum. 
.-. . 
The major sampling problems then became s e l e c t i o n  of e n t r y  
po in t s  and of veh ic l e s  t o  be followed. With the  help of 
t h e  November p i l o t  surveys, a technique was adopted i n  which 
minor e n t r y  po in t s  were se l ec ted  t o  reduce t h e  coverage of 
through t r a f f i c .  I n  each a r e a  th ree  e n t r y  p o i n t s  covering 
d i f f e r e n t  d i r e c t i o n s  of e n t r y  were used t o  o b t a i n  a reasonable 
coverage of the  a rea  while maintaining a high sample a t  each en t ry .  
A t  each e n t r y  p ~ i n t  veh ic l e s  were sampled from d i f f e r e n t  approach 
d i r e c t i o n s  t o  avoid b i a s  i n  favour of any one d e s t i n a t i o n  
a r e a  ( fo r  example veh ic l e s  from the  nor th  a t  t he  western 
e n t r y  no t  searching i n  the  north-west co rne r ) .  
The method adopted An ordinary black London t a x i ,  r e g i s t e r e d  
a s  a Hackney ca r r i age ,  was h i red  on a f ixed  charge b a s i s  f o r  a 
th ree  hour survey period twice d a i l y  from Tuesday, 1 5 t h  February 
u n t i l  Thursday 24th Februrary excluding the  weekend. The survey 
times and loca t ions  were a s  follows: 
Date 
-
Tues 15 th  
Wed 16 th  
Thurs 17th  
F r i  18th  
Mon 21st  
Tues 22nd 
Wed 23rd 
T l~urs  24th 
Location 
Mayfair 
Bloomsbury 
Mayfair 
Bloomsbury 
Mayfair 
Bloomsbury 
Mayfair 
Bloomsbury 
Times 
-
09.30 - 12.30, 14.30 - 17.30 
09.30 - 12.30, 14.30 - 17.30 
07.30 - 10.30, 12.30 - 15.30 
07.30 - 10.30, 12.30 - 15.30 
09.30 - 12.30, 14.30 - 17.30 
09.30 - 12.30, 14.30 - 17.30 
07.30 - 10.30, 12.30 - 15.30 
07.30 - 10.30, 12.30 - 15.30 
The boundaries of the  two survey a reas  a re  shown on the maps 
i n  Appendix 2. The inner  boundary marked t h e  e n t r y  po in t s  t o  
the  spec i f i ed  a rea .  Three of these  were chosen a s  survey s t a r t i n g  
po in t s  on l o c a l  roads where most of the  t r a f f i c  was assumed t o  
be seeking a parking place. The ou te r  boundary marked the  l i m i t  
of the  area  wi th in  which a c a r  was followed. I f  a c a r  crossed 
A. . 
the  ou te r  boundary i t  was assumed t o  be leaving  t h e  survey a rea  
and un l ike ly  t o  re-enter  the a rea  i n  the  course of the  same journey. 
From a given s t a r t i ng  point, a car was selected. I f  t r a f f i c  
flow was l i g h t ,  the f i r s t  car tha t  came along, from a given 
direct ion,  was followed. I f  the t r a f f i c  flow was heavy a car  
i n  the t r a f f i c  stream was chosen such tha t  the t ax i  could join  
the t r a f f i c  stream immediately behind the car t o  be followed. 
The time of the s t a r t  of the run was noted together with d e t a i l s  
of the weather, the country of reg is t ra t ion  of the car,  and 
the sex of the dr iver .  The car was followed. The time a t  which 
the car being followed passed every convenient junction was 
recorded using a CASIO CP 10 pocket calculator  tha t  printed the 
time i n  hours, minutes and seconds onto a paper printout.  Also 
recorded on a map of the survey area was the following information: 
i )  the exact route being taken; 
i i )  the exact location of a l l  the points a t  which the time 
was being recorded. 
The run ended when one of the following events occurred: 
i )  the car stopped adjacent to the kerb and a passenger 
alighted o r  was picked up; 
i i )  the car parked a t  an on-street or off-s t reet  location and 
the dr iver  l e f t  the car; 
i i i )  contact with the car being followed was i r re t r ievably  lo s t ;  
i v )  the car crossed the outer boundary as defined i n  2.2.2 and 
l e f t  the survey area. 
A t  the end of the run the time and location of the end of the 
run were noted and, i f  the car was waiting a t  the kerb or  had 
been parked it was furthernoted whether the car was: 
i )  a t  a parking meter; 
i i )  on yellow l ines ;  
i i i )  a t  a residents* 'space; 
iv) a t  a disabled persons' space; 
v). off  s t r e e t .  
A t  the end of the  run the  t a x i  proceeded t o  the  next s t a r t i n g  
point .  
The s t a r t i n g  point  f o r  each run was chosen such t h a t  a s  l i t t l e  
time a s  poss ib le  was taken i n  dr iv ing t o  the  next s t a r t i n g  
~ o i n t ,  while ensuring t h a t  a t  the  end of each survey day an 
equal number of runs had s t a r t e d  from each survey point .  
2 . 3  Regis t ra t ion  Number Survey 
A r e g i s t r a t i o n  number survey was ca r r i ed  out i n  Mayfair and 
Bloomsbury from Monday l l t h  October u n t i l  Thursday 14th October 
1982 inclus ive .  The survey times and locat ions  were as  follows: 
Date 
-
Location Times 
-
Mon 11th Mayfair 08.00 - 09.30, 10.00 - 12.00, 
13.00 - 15.00, 15.30 - 17.00 
Tues 12th  Mayfair 08.00 - 10.00, 10.30 - 13.00, 
14.00 - 16.00, 16.30 - 18.00 
Wed 13th Bloomsbury 08.00 - 09.30, 10.00 - 12.00, 
13.00 - 15.00, 15.30 - 18.00 
Thurs 14th Bloomsbury 08.00 - 10.00, 10.30 - 13.00, 
14.00 - 16.00, 16.30 - 18.00 
Training of survey s t a f f  took place on Friday,  8 th  October. The 
areas  of Mayfair and Bloomsbury covered by these surveys a re  
shown i n  Appendix 3. 
A t  each junction within the  survey area  an observer (or a t  
busy junctions two observers)  recorded the  r i g h t  hand p a r t  of 
anormal B r i t i s h  r e g i s t r a t i o n  on a survey sheet i n  a column 
appropriate t o  the turning movement t h a t  the  ca r  was making. 
Foreign, diplomatic and other unusual registration numbers were 
recorded in full. The time, at one minute intervals, was also 
recorded on the survey sheets. 
The junctions in Mayfair and Bloomsbury at which data was 
collected are shown in-Appendix 3. Also shown are the turning 
movements at the junctions by which the data was classified 
on the survey data sheets. An attempt was made to obtain as 
comprehensive a pattern of turning movements as possible within 
the survey budget. Those turning movements omitted were ones 
which could be determined from data at adjacent junctions and 
those on roads peripheral to the area. 
2.4 Business Interview Survey 
In assessing the effectiveness of different enforcement strategies 
and evaluating benefi\ts and disbenefits it is clearly important 
to take account of effects on business. With this in mind the 
survey was intended to collect data to determine the effects 
on business of the present parking situation and to act as a 
before study for an assessment of the effects on businesses of 
wheel clamps, a basis for the design of appropriate after surveys 
and as an input to the assessment of any subsequent enforcement 
changes. Based on previous experience with business surveys 
(Patterson and May, 1981) it was proposed that interviews be 
conducted both with firms in the study areas and with their 
suppliers to obtain perceptions of parking problems, resulting 
impacts on business operations and, in the event of an after 
survey, agreement to provide retrospective trade statistics, 
using a technique developed in Leeds (May and Weaver, 1981). 
A questionnaire (Appendix 4) was drawn up to solicit information 
from shops and businesses on the problems affecting business 
operations, the significance of any transport or traffic 
problems and whether these include problems associated with the 
parking situation both in general and on-street. The questionnaire 
also asked for precise details about any problems with on-street 
parking and saught opinions about stricter enforcement of on-street 
parking regulations, whether this would be a good a bad thing 
and whether it was believed that stricter enforcement of 
regulations would affect trade. A slightly modified questionnaire 
(Appendix 5) was drawn up to solicit comparable information from 
suppliers but on the transport or traffic problems associated 
with making deliveries. 
Interviewing, at shops and businesses within Bloomsbury and 
Mayfair, using two experienced professional interviewers, took 
place during the two week period commencing April 18 and with 
their suppliers during the first fortnight in Nay. The late 
timing of the surveys did not appear to pose any problems since 
no-one interviewed seemed particularly aware of the then 
inminent introduction of wheel clamps. However, the timing does 
have implications for any after surveys which ought ideally to 
be carried out during the same period next year if any seasonal 
effects are to be minimised. 
3. SUKVEY ANALYSIS AND ReSULTS 
3.1 Park and V i s i t  Surveys 
The Surveys The Park and V i s i t  Surveys were c a r r i e d  out  from 
Tuesday 1 5 t h  February 1983 u n t i l  Thursday 24th February 1983 
excluding t h e  weekend. The ex ten t  t o  which t h e  runs  were ab le  
t o  keep t o  t h e  pre-arranged t imetable  is  shown i n  Table 3.1. 
Timekeeping was b e t t e r  inBloomsbury than i n  Mayfair because 
t h e  average run  t i m e  was l e s s  i n  Bloomsbury which gave more 
recovery time a t  t h e  end of each completed c i r c u i t .  
No r e a l  problems were encountered i n  the  running of t h e  survey 
except f o r  a road c losu re  i n  Montague S t r e e t ,  on t h e  l a s t  two 
days, caused by a b u r s t  water  main. The r o u t e  was d ive r t ed  v i a  
Bedford Place and an a l t e r n a t i v e  address  chosen i n  Bedford 
Place  corresponding t o  t h e  loca t ion  of t h e  address  i n  Montague 
S t r e e t  which could no longer  be reached by ca r .  
More resources should have been devoted t o  the supervis ion  of 
the  survey. On 10 occas ions  out  of 376 ( l e s s  than 3%) t h e  
random search  r o u t e  was l e f t  unrecorded by t h e  survey team. 
It i s  f e l t  i n  r e t r o s p e c t  t h a t  one person should have been i n  
o v e r a l l  superv is ion  of t h e  survey t o  check t h e  completed d a t a  
shee t s  during t h e  course of  t h e  survey, and t o  c a r r y  out  spo t  
random checks. 
Table 3.1 Park and V i s i t  Surveys - Mayfair 
C i r c u i t  
No. 
-
1 
2 
3 
4 
C i r c u i t  
No. 
-
1 
2 
3 
4 
5 
6 
Comparison of a c t u a l  s t a r t  times with scheduled s t a r t  t imes 
Actual s t a r t  time 
Scheduled - T W 
- 
Th 
-
F 
- 
M 
- 
T 
- 
W 
- 
Th 
-
s t a r t  time 
7.30 7 49 7 36 7 38 7 39 - 7 37 7 40 7 54 
Park and V i s i t  Surveys - Bloomsbury 
Comparison of a c t u a l  s t a r t  t imes wi th  scheduled s t a r t  times 
Actual s t a r t  time 
Scheduled - T W 
- 
Th 
-
F 
- 
N 
- 
T 
- 
N 
- 
Th 
- 
s t a r t  t i m e  
7 30 7 31 7 29 7 29 7 30 - 7 30 7 31 7 35 
8 50 8 29 8 42 8 49 8 43 8 50 8 50 8 50 8 50 
10 40 10 40 10  48 10 38 10 39 10 40 10 39 10 40 10 39 
13  00 1 3  00 1 3  01 12 59 1 3  00 1 3  00 1 3  00 12 59 13 00 
14 20 14 19 14 20 14 20 14 20 14 19 14 20 14 20 14 20 
16 10 16 10  16 08 16 1 0  16 10 16 10 16 10 16 09 16 10 
The random sea rch  process Each complete Park and V i s i t  c i r c i i i t  
comprises 4 random search  sec t ions  and 3 f i x e d  r o u t e  sec t ions .  
For the purposes of a n a l y s i s  the random search  s e c t i o n s  and the  
f ixed  rou te  s e c t i o n s  have been t r e a t e d  sepa ra t e ly .  The random 
search s e c t i o n  of the  survey g ives  information on t h e  r o u t e  
chosen and time taken t o  f i n d  a f i r s t  "conceivable" space, a 
f i r s t  "reasonable" space, and a meter space wi th in  a 5 minute 
search time l i m i t .  The d e f i n i t i o n s  of a "conceivable" space 
and a "reasonable" space a r e  t o  be found i n  Sec t ion  2.1. 
From t h i s  d a t a ,  and using 1:1250 Ordinance Survey s h e e t s  it w a s  
poss ib l e  t o  e s t ima te  t h e  walking time from park ing  p lace  t o  
address ,  assuming an average speed of 4.5 km/h. 
It was almost always t h e  case t h a t  t h e  f i r s t  "conceivable" space 
was t o  be found immediately ou t s ide  t h e  address  t o  be v i s i t e d .  
This  could involve double parking i f  t h i s  was a l r e a d y  t ak ing  
p lace  i n  t h e  s t r e e t  concerned. 
The amount of tirne taken pe r  c i r c u i t  t o  Find t h e  f i r s t  
1, reasonable" i l l e g a l  space a t  each of the addresses  on eanh 
of t h e  survey days has been tabula ted .  For Mayfair t h i s  inform- 
a t i o n  can be found i n  Table 3 . 2 ,  and f o r  Bloomsbury i n  Table 3 .3 .  
It was almost always the  case  t h a t  a "reasonable" i l l e g a l  space 
could be found immediately ou t s ide  t h e  address  t o  be v i s i t e d .  
This happened i n  82% of t h e  occasions i n  Mayfair,  and i n  91% 
of occasions i n  Bloomsbury. The occasions when a "reasonable" 
i l l e g a l  space had t o  be searched f o r  tended t o  occur more 
f r equen t ly  i n  t h e  e a r l y  days of the  survey. It  may well  be t h a t  
t h e r e  was a l ea rn ing  e f f e c t  and t h a t  a subconscious change took 
p lace  i n  the  percept ion of what was considered t o  be a "reasonable" 
i l l e g a l  space. 
Table 3 . 2  Park and V i s i t  Surveys - Mayfair 
C i r c u i t  
No. 
-
1 
2  
3 
4 
5 
6 
Random search  time t o  1 s t  reasonable space i n  seconds by 
c i r c u i t  number and survey day 
Survey day 
T 
- 
W 
- 
Th 
-
F 
- 
14 
- 
T 
- 
W 
- 
Th 
-
Table 3 . 3  Park and V i s i t  Surveys - Bloomsbury 
Random search  time t o  1st reasonable space i n  seconds 
by c i r c u i t  number and survey day 
C i r c u i t  T 
- 
Ik 
- 
Th 
-
F 
- 
M 
- 
T 
- 
W 
- 
Th 
-
No. 
-
0 0 0 0 - 0 0 0 
2 0 0 0 0 0 0 0 0 
3 64 0 0 0 0 0 0 0 
4 0 55 0 0 0 0 0 0 
5 130 0 0 0 0 0 0 0 
6 3 3 0 0 0 0 0 0 0 
Note: Blank c e l l s  i n d i c a t e  c i r c u i t s  not  run on t h a t  day. 
The information on random search  t imes of meter spaces, walking 
times (when a space could be found), and the  combined random . 
search and walking t imes have been tabula ted .  For Mayfair t h i s  
can be found i n  Table 3 . 4 ,  3.5 and 3.6 and f o r  Bloomsbury i n  
Tables 3 .7 ,  3 .8  and 3.9.  I n  Mayfair it was easy  t o  f ind  a vacant 
meter before 9  a.m. It then became very d i f f i c u l t  u n t i l  about 
4 p.m. In  Bloomsbury condi t ions  were very s i m i l a r  except t h a t  
i t  did  n o t  become d i f f i c u l t  u n t i l  about 10  a.m. Random search 
times were lower i n  Bloonisbury than i n  Mayfair. 
hihen meter spaces were r e a d i l y  a v a i l a b l e ,  proximity of meters 
i n e v i t a b l y  had t h e  g r e a t e s t  e f f e c t  on search time. In  these  
condi t ions ,  search t imes i n  Mayfair were lowest i n  Grosvenor 
Square and h ighes t  i n  South S t r e e t .  Grosvenor S t r e e t  and 
Grosvenor Square were t h e  two most d i f f i c u l t  addresses  a t  which 
t o  f i n d  a space i n  terms of occasions when no space could be 
found wi th in  5 minutes.  South S t r e e t  had t h e  h ighes t  walking 
time and Grosvenor Square the  lowest.  South S t r e e t  a l s o  had 
the  h ighes t  random search  p lus  walking t imes,  t h e  h ighes t  being 
792 seconds. 
In Bloomsbury the  e a s i e s t  address  a t  which t o  park was Cartwright 
Gardens, where a meter space could always be found within a 
sho r t  random search time. The o t h e r  t h r e e  addresses  i n  Bloomsbury 
had s i m i l a r ,  much h ighe r ,  maximum walking t imes and t h e r e  were 
a number of occasions when a meter space could n o t  be found a t  
a l l  within the  5 minute per iod .  The h ighes t  r a n d ~ m  search 
p lus  walking time was 692 seconds, over 11 minutes ,  i n  Great 
Ormond S t r e e t .  
Table 3 . 4  Park and V i s i t  Surveys - Mayfair 
Random search  time i n  seconds t o  f i n d  a vacant meter space 
by address ,  c i r c u i t  number and survey day 
C i r c u i t  No. 
1 GROsV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
2 GROSV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
3 .  GROSV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
4  GROSV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
5 GROSV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
6 GROSV SQ 
SOUTH ST 
BERK SQ 
GROSV ST 
N/S No space found a f t e r  5 mins of Random Search 
Table  3.5 Park  and V i s i t  Surveys  - Mayfair  
Time t o  walk from meter s p a c e  t o  a d d r e s s  ( i n  s e c s )  
Survey d a y  
C i r c u i t  no. T 
- - 
Th 
-
F 
- 
t.1 
- 
T 
- 
W 
- 
Th 
-
1 GROSV SQ 0 0 0 0 - 0 0 0 
SOUTH ST 7 1 120  90  15  - 94 8 3  86 
BEKK SQ 0 0 0 0 - 0 0 0 
GROSV ST 2 3 0 0 0 - 0 0 0 
2 GROSV SQ 0 0 0 0 0 0 0 0 
SOUTH ST 9 8  90 75 2 10 120  135 116 N/S 
BERK SQ 0 255 180 90 150  12 8 0 150 
GROSV ST 218 146 N/S 338 30 N/S 413 N/  S 
3 GROSV SQ N/S N/S N/S N/S 202 N/S N/S N/S 
SOUTH ST N/S N/S 90 2 10 255 139 N/S 38 
BERK SQ 116 150 0 N/S 158 N/S N/S 1 6 1  
GXOSV ST N/S 199 416 484 N/S N/S N/S N/S 
4 GROSV SQ NIS N/S 127 2 70 N/S N/S 0 82 
SOUTH ST 236 N/S N/S N/S N/S 173  510 413 
BERK SQ N/S N/S N/S 146 N/ S 1 9 1  N/S N/S 
G i S V  ST W/S N/S N/S N/S N/S 296 N/S 368 
5 GROSV SQ 2 3  N/S N/S 157 N/S 217 N/S N /  S 
SOUTH ST 116 N/S 120  247 225 1 4 3  N/S N/S 
BERK SQ 165 N/S 311 180 116 64 169 N/S 
GROSV ST - N/S 143  60 0 184 N/S 23 
6 GROSV SQ - 157 135 165 90 105 0 45 
SOUTB ST - 142 N/S 202 120 225 251 N/S 
BERK SQ - 266 90 173  71 154 0 169 
GROSV ST - - 105 165 101 49 270 270 
NOTE: N/S No s p a c e  found a f t e y . 5  mins random s e a r c h  
Table  3.6 Park  and V i s i t  Surveys  - Mayfair  
!landom S e a r c h  P l u s  Walking Times by Address ,  C i r c u i t  Number 
and Survey Day (Seconds) 
-- 
C i r c u i t  no.  T 
- 
W 
- 
Th 
-
F 
- 
M 
- 
T 
- 
W 
- 
Th 
-
1 GROSV SQ 0 0 0 0 - 0 0 0 
SOUTE ST 122 1 6 3  135 5 1 - 124 109 122 
BERK SQ 0 0 0 0 - 0 0 0 
GROSV ST 90 0 0 0 - 0 37 0 
2 GROSV SQ 0 0 0 0 0 0 0 0 
SOUTH ST 231 192 26 1 354 234 155 203 N/S 
BERK SQ 0 535 476 120  265 251 . O  215 
GXOSV ST 274 444 N /  S 618 8 1 N/S 591 N/S 
3 GXOSV SQ N/S N/S XIS N/S 249 N/S N/S N/S 
SOUTH ST N/S N/S 347 375 376 421 NiS 202 
BERK SQ 209 320 0 N/S 348 N/S N/S 300 
GROSV ST N/S 298 649 6 80 N/S N/S N/S N/S 
4 GROSV SQ N/S N!S 249 435 PJ/S N/S 0 203 
SOUTH ST 415 N/S N/S N/S N/S 426 792 689 
BERK SQ N/S N/S N/S 210 N/S 373 N/S N/S 
GROSV ST N/S N/S N!S N/S N/S 442 N/S 597 
5 GROSV SQ 54 N/S N/S 249 N/S 346 N/S N/S 
SOUTH ST 300 N/S 207 347 348 227 N/S N/S 
BEPX SQ 425 N/S 451 243 166 102 29'3 NIS 
GXOSV ST - N/S 310 85 0 202 N/S 45 
6 GROSV SQ - 209 171  203 2 86 183  0 99 
SOUTH ST - 336 N/S 305 206 306 354 N/S 
BERK SQ - 46 1 2 70 227 114  358 0 219 
GROSV ST 
- - 136 245 139 72 456 395 
. 
NOTE: N/S n o  space  found w i t h i n  5 minu tes  random s e a r c h .  
Table 3.7 Park and V i s i t  Surveys - Bloomsbury 
Random search  time i n  seconds t o  f i n d  a vacant  meter space by 
address ,  c i r c u i t  number and survey day 
Survey day 
C i r c u i t  no. - T LJ 
- 
Th 
-
F 
- 
14 
- 
T 
- 
W 
- 
Th 
-
1 GT ORM ST 0 0 0 0 - 0 0 0 
MALET ST 0 0 0 0 - 0 0 0 
CART GDNS 85 64 6 3 40 - 7 1 54 48 
MONTAGUE ST 62 42 24 - 103 2 3 37 
2 GT ORM ST 0 0 14 0 14 0 0 
MALET ..T 0 0 0 0 0 0 0 
CART GDS 82 50 5 7 54 69 36 51  5 7 
MONTAGW ST 148 119 115 20 10 154 26 
3 GT OXM ST N/S N/S NJ S NIS 239 259 105 167 
MALET ST 194 109 66 45 189 0 70 231 
CART GDNS 5 8 7 7 6 8 42 49 43 82 45 
MONTAGUE ST 30 N/S 25 218 138 269 N/S 193 
4 GT ORM ST 202 37 91 N/S 108 N/S 121 243 
MALET ST 181 N/S N/S 90 193 209 N/S 288 
CART GRDNS 6 3 69 39 52 39 64 5 1 76 
MONTAGUE ST 220 N/S XIS 136 XIS 0 100 N/S 
5 GT ORN ST 79 154 272 42 N/S 54 100 235 
MALET ST N/S 78 173 7 3 134 N/S N/S N/S 
CART GRDNS 46 53 46 60 56 180 40 5 1 
MONTAGUE ST 30 202 14 99 135 120 N/S 130 
6 GT ORM ST 23 N/S 152 2 7 0 37 23 - 
W E T  ST 0 196 0 91 64 7 4 0 - 
CART GRDNS 48 80 _ .  42 6 4 45 5 2 36 - 
MONTAGUE ST 99 257 146 182 90 75 66 - 
NOTE: N/S no space found a f t e r  5 mins. of Zandorn Search. 
T a b l e  3.8 P a r k  and  V i s i t  S u r v e y s  - Bloomsbugy 
Time to w a l k  f rom m e t e r  s p a c e  to a d d r e s s  ( i n  s e c s )  
Su rvey  d a y  
C i r c u i t  no. T 
- 
W 
- 
Th 
-
F 
- 
M 
- 
T 
- 
I.) 
- 
1 GT OKM ST 0 0 0 0 - 0 0 
MALET ST -0 0 0 0 - 0 0 
CART GDNS 128 N/R 128 128 - 128 128 
MONT ST 49 0 N/R N/R - 98 N/R 
2 GT O'XM ST 0 0 0 60 0 15 0 
MALET ST 0 0 0 0 C 0 0 
CART GDNS 120 143 128 128 120 120 128 
MONT ST 109 0 60 248 N/R N/R 135 
3 GT OW4 ST N/S N/S N/S N/S 150 397 292 
? U E T  ST 38 240 184 2 3 116 O 64 
CART GDNS 128 N I X  128 120 128 128 120 
MOST ST 38 N/S 146 180 158 255 NIS 
4 GT OR&: ST 371 105 412 l i /S 382 N/S 412 
W E T  ST . 53 NLS N/S 6 4 6 4 413 N/S 
CAKT GDNS 128 128 120 128 6 8 98 128 
MONT ST 233 i</S N/S 195 N/ s 0 285 
5 GT OKM ST NIX 450 420 153 N/S 135 390 
MALET ST N/S 56 270 173 7 1 N/S N/S 
CART GDNS 128 120 N/R 90 128 53 128 
MONT ST . 38 180 N / R  124 315 150 N/S 
6 GT OKM ST 173 N/S 405 82 0 135 82 
MALET ST 0 225 0 150 30 71 0 
CART GDNS 120 113 120 128 128 128 128 
NONT ST N I X  195 300 270 105 60 225 
.-. .. 
XOTES: N/S no  s p a c e  found  a f t e r  5 mins  Random S e a r c h  
NIX l o c a t i o n  o f  m e t e r  s p a c e  n o t  r e c o r d e d .  
Table 3.9 Park and V i s i t  Surveys - Bloomsbury 
Kandom sea rch  time p lus  walking time i n  seconds f o r  each 
occasion when a meter could be found by address ,  c i r c u i t  
number and survey day 
C i r c u i t  no. T 
- 
W 
- 
Th 
-
F 
- 
E I  
- 
T 
- 
W 
- 
Th 
-
1 GT OEM ST 0 0 0 0 - 0 0 0 
MALET. ST 0 0 0 0 - 0 0 0 
CART GDNS 213 N/R 191 168 - 199 182 176 
MONT ST 111 0 M/R N / R  - 201 N/R 142 
2 GT ORM ST 0 0 0 74 0 2 9 0 0 
MALET ST 0 0 0 0 0 0 0 0 
CAW GDNS 202 193  185 182 189 156 179 185 
MOWT. ST 25 7 0 179 363 N/R N I X  289 : 139 
3 GT OX1.I ST N/S N/S 141s !u / S 389 656 397 437 . . 
HALET ST 232 349 250 68 305 0 134 561 
CART GDNS 186 N I X  196 162 177 171 202 165 
MONT ST 68 N/S 171 398 296 524 N/S 508 
4 GT OR?? ST 573 142 503 N/S 490 N/S 533 523 
MALET ST 234 fils K/S 154 257 622 N/S 344 
CART GUNS 191 197 1.59 180 lG7 162 179 204 
MONT ST 253 N/S W / S  331 N/ S 0 385 N/S 
5 GT OM ST N/R 604 692 195 P i /  S 189 490 46 3 
MALET ST N/S 134 443 246 205 N/S N/S N/S 
CL%T G9NS 174 173 N/R 150 184 233 168 179 
MONT ST. 68 382 !i/R 223 450. 270 N/S 2 35 
6 GT OM ST 196 N/S 557 109 0 172 105 - 
MALET ST 0 421 0 241 94 145 0 - 
CAW GUNS 168 193 1 6 2  192 173 180 164 - 
XONT ST rj/R 452 lr40 452 195 135 291 - 
NOTE: N/S no meter space found dur ing  5 mins of random search 
N / R  l oca t ion  of meter space not  recorded 
The 'randorn' search  process ,  i n  which the  d r i v e r  was f r e e  t o  
s e l e c t  h i s  own route  t o  search f o r  a parking space,  was recorded 
on maps. 
Appendix 6 i n d i c a t e s  a l l  t h e  roads.used i n  t h i s  process,  and 
provides examples of t h e  d i f f e r e n t  rou te s  used on one day f o r  
one Bloomsbury address  (Gt. Ormond S t r e e t )  and on a l l  e i g h t  
days f o r  one Mayfair address  (South S t r e e t ) .  These i n d i c a t e  
the  ways i n  which the  one way s t r e e t  system limits t h e  search 
a rea ;  i n  two corners  of each a rea  none of t h e  roads was searched. 
They a l s o  suggest ,  however, t h a t  the  e f f e c t  of t h e  l ea rn ing  
process on search  r o u t e s  and search times i s  probably unimportant. 
S t a t i s t i c a l  a n a l y s i s  of search times. The d a t a  a r e  complicated 
by the  f i v e  minute cut-off .  A simple s t a t i s t i c  which avoids  
t h i s  problem i s  t h e  percentage of occasions on which a vacant  
meter space could be found within the  5 minute per iod  allowed. 
For Xayfair  t h i s  information can be found i n  Table 3.10, and 
f o r  Bloomsbury i n  Table 3.11. These r e s u l t s  a r e  discussed 
f i r s t .  
In Kayfair t h e r e  were 55 occasions out  o f  183 ( 3 0 % )  when no vacant 
meter space could be found within 5 minutes. For Bloomsbllry 
t h e r e  were 22 occas ions  out  of 186 (12%).  I n  Mayfair it was ,dways 
poss ib l e  t o  f i n d  a meter space a t  every  address  on t h e  first c i r c u i t .  
There was cons iderable  v a r i a t i o n  with t h e  time of  day but  l i t t l e  
v a r i a t i o n  between addresses .  I n  Bloomsbury it was always poss ib l e  
t o  f i n d  e. space on t h e  f irst  two c i r c u i t s  of t h e  day, and a t  any 
time of t h e  day i n  Cartwi-ight Gardens. A t  o t h e r  t imes  of t h e  day 
t h e r e  was 1 i t t l . e  variat. ion f o r  t h e  o t h e r  t h r e e  addresses.  
In  Mayfair t h e  percentage of occasions when a meter space was 
found would have t o  change by 9.45 l o r  it t o  be s i g n i f i c a n t  
('able 3.10 ) .  I n  Bloomsbury (Table 3L1) x change o f  6.8% would 
./. .. 
be requi red .  Any change a t  a l l  during t h e  f irst  c i r c u i t  o f  t h e  
d a y  would b e  s i g n i f i c a n t  i n  b o t h  a r e a s .  T h e s e  t a b l e s  a l s o  show t h e  
c o n f i d e n c e  l i m i t s  and  minimum s i g n i f i c a n t  d i f f e r e n c e s  i n  n e r c e n t a q e s  
f o r  a l l  t h e  a d d r e s s e s  and  a l l  t h e  c i r c u i t s . *  
F o o t n o t e * :  T h i s  and  s u b s e q u e n t  a s s e s s m e n t s  a r e  b a s e d  o n  t h e  need  t o  
d e t e c t  d i . F f e r e n c e s  wh ich  are  s i ~ , n i f i c a n t  a t  t h e  95? c o n f i d e n c e  
l e v e l .  T h e i r  d e r i v a t i o n  i s  set o u t  i n  Appendix 7. 
.-. .. 
Table  3.10 Park and Visit Surveys - Mayfair  
Pe r cen t age  of occa s i ons  on which a meter space  could be found 
w i t h i n  f i v e  minutes  by c i r c u i t  number and by a d d r e s s  v i s i t e d .  
7: 1 C i r c u i t  Address v i s i t e d  1 i Grosvenor South Berkeley Grosvenor A l l  -1 i 
Number Square S t r e e t  Snuare S t r e e t  / Addresses  1 
I mean 100.0 100.0 100.0 100.0 100.0 / 
clm : [+-0.01 i 
! msd. (+-0.01 
7 7 7 7 28 
2 mean 100.0 87.5  100.0 62.5 
clm (+-11.71 
msd (+-16.51 
8 8 -  8 8 32 
I 
3 mean 12.5 62.5 62.5 62.5 56.3 
clm (+-17.51 I 
msd I (4-24.81 4 
I 8 8 R 8 32 1 I 
4 mean 50.0 50.0 25.0 25.0 37.59 1 
clm (+-17.11 
msd (+-24.21 
8 8 8 8 32 ! 
5 mean 37.5 62.5 75.0 75.0 62.5 
clm (+-17.11 
msd (+-24.21 
8 8 8 8 
6 mean 100.0 71.4 100.0 100.0 
c l m  
m sd 
7 7 7 6 
A l l  mean 85.2 71.7 76.1 64.4 69.4 
C i r c u i t s  clm (+-14.01 (+-13.3)  [+-12.51 (+-14.3)  (+-6.61 
msd (+-19.91 + - 8 1  (+-17.81 (+- l4 .31  (+-20.21 
, 46 46 46 45 183  
- - 
Notes: 
11 Top f i g u r e :  Mean of  observed v a l u e s  
21 Upper Figure i n  b r acke t s :  Confidence limits f o r  observed mean va lue  
31 Lower f i g u r e  i n  b r acke t s :  Vinimum s i e n i f i c a n t  d i f f e r e n c e  of mean va lue  
41 Bottom f i g u r e :  Sample s i z e  
Table 3.11 Park and V i s i t  Surveys - Bloomsbury 
Percentage of occasions on which a meter space could be found 
w i t h i n  f i v e  minutes by c i r c u i t  number and by address v i s i t e d .  
i 
Address v i s i t e d  
C i r c u i t  i G t  Ormond Malet  Car twr igh t  Montague A l l  1 
Number I St ree t  ' St ree t  Gardens S t ree t  Addresses i 
1 mean j 100.0 100.0 100.0 100.0 100.0 
c lm ; [+-0.01 
msd- ; [+-0.01 
7 7 7 7 2R 
I 2  mean 100.0 100.0 100.0 100.0 100.0 I clm [+-0.01 , msd [+-0.01 I 8 8 8 8 32 i I 
3 mean 50.0 100.0 100.0 75.0 81.3 i 
I 
1 c l m  
! m sd [+-19.51 
I I 8 8 8 8 32 
I 
i 4 I mean / 75.0 62.5 100.0 50.0 71.9 
clm / [+-15.91 
I msd \ (+-22.51 
! ! 8 8 8 8 32 
! 
! 5 mean I 87.5 50.0 100.0 87.5 
i clm [+-13.81 msd j (+-19.51 
i 8 8 8 
Notes: 
6 m e a n  85.7 100.0 100.0 100.0 96.4 
clm 1 [+-7.01 
msd \ (+-10.01 
i 7 7 7 7 28 
1 1 Ton f i g u r e :  Mean of observed values 
21 Upper f i g u r e  i n  b racke ts :  Confidence l i m i t s  f o r  observed mean value 
31 Lower f i g u r e  i n  brackets:  Minimum s i ~ n i - F i c a n t  d i f f e rence  o f  mean value 
41 Bottom f i gu re :  Samnle s i z e  
A l l  mean 
C i r c u i t s  clm 
msd 
82.6 84.8 100.0 86.7 i 88.0 
(+-11.21 [+-10.61 (+-0.01 [+-10.01 ' [+-4.81 
[+-15.81 (+-15.01 (+-0.01 [+-14.21 (+-6.81 
4 6 4 6 4 6 4 6 184 
Further  inspect ion  of t h e  search t imes indica ted  t h a t  it appeared 
t o  be nesa t ive  exponential ly d i s t r i b u t e d .  This  provided a  bas i s  f o r  
estimatinq t h e  mean search time f o r  a l l  runs, which i s  described f u l l y  
i n  Appendix 8. In b r i e f  t h e  method involved determining t h e  lower 
and upper t e r t i l e s  of t h e  d i s t r i b u t i o n s  from t h e  da ta ,  ex t rapola t ing  
s l i g h t l y  where the  upper t e r t i l e s  exceeded t h e  300 second cu t  o f f ,  and 
ca lcu la t ing  an estimated mean using t h e  c h a r a c t e r i s t i c s  of t h e  negat ive 
exponential d i s t r i b u t i o n .  Because c e r t a i n  c i r c u i t s ,  p a r t i c u l a r l y  i n  
Mayfair, had l a r g e  numbers of abandoned searches, t h i s  method could not 
be applied t o  each c i r c u i t  a t  each address.  Instead a l l  t h e  r e s u l t s  
f o r  each address were combined. 
Table 3.12 p resen t s  t h e  r e s u l t s  f o r  t h e  means f o r  t h e  e i ~ h t  
s i t e s ,  and f o r  t h e  combined s i t e s  i n  Mayfair and Bloomsbury, together  
w i t h  95% confidence l imits on these  e s t ima tes  and minimum de tec tab le  
s ign i f i can t  d i f ferences .  The confidence l imits and minimum s i q n i f i c a n t  
d i f f e rences  were ca lcu la t ed  a s  described i n  Aopendix 7. I n  analysing 
t h e  r e s u l t s  f o r  ind iv idua l  s i t e s ,  it was c l e a r  t h a t  d a t a  f o r  Cartwright 
Gardens d id  not  have a  negat ive  exponential  d i s t r i b u t i o n ;  it has 
t h e r e f o r e  been omitted from t h e  est imated mean f o r  Bloomsbury a s  a 
whole. 
There is  no s i g n i f i c a n t  d i f f e rence  between t h e  va lues  f o r  t h e  
Mayfair sites, while i t  i s  c l e a r  t h a t  i n  Bloomsbury Cartwright Gardens 
i s  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  o the r s .  For Mayfair a s  a whole, 
t h e  mean search t i m e  of 5; minutes i s  no t i ceab ly  higher  than t h e  
3  minute mean f o r  Bloomsbury. This  d i f f e rence  i s  s i g n i f i c a n t  at t h e  
95% confidence l e v e l .  The minimum s i g n i f i c a n t  d i f f e rences  f o r  t h e  
ind iv idua l  s i t e s  a r e  l i t t l e  smaller  than  t h e  means. For Mayfair 
as a  whole it i s  about 45% of t h e  mean, and would be about 30% of t h e  
mean a t  t h e  90% confidence l e v e l .  For Bloomsbury t h e  comparable 
percentages a r e  50% and 35%. 
A s i m i l a r  a n a l y s i s  was conducted of t h e  combined search and walk t imes .  
This  ana lys i s  i s  s l i g h t l y  more suspect ,  because it i s  poss ib le  t o  
combine a  long search time with a shor t  walk t ime,  i f  t h e  meter i s  
f i n a l l y  found c lose  t o  t h e  d e s t i n a t i o n .  This  could r e s u l t  i n  missing 
values,  because o f  t h e  5--mi'nute cu t -o f f ,  which are lower than some 
Table 3.12 Estimated Mean Search Times, Confidence Limits and MSDs 
Mayfair and Bloomsbury (Predicted Values) 
Address Mean Search 95% Confidence Minimum 
t i m e  (secs) l i m i t  (secs) s ign i f ican t  
difference (secs) 
(a) Mayfair 
Grosvenor Sq. 205 
South St .  216 
Berkeley Sq. 222 
Grosvenor St .  313 
A l l  s i t e s  3 10 
(b) Bloomsbury 
G t .  Ormond St.  199 
Malet St .  165 
cartwrightf (29) 
Montague St .  147 
A l l  s i t e s*  193 
* Except Cartwright Gardens 
' Not negative exponentially dis t r ibuted 
Table 3.13 Estimated Mean Search Plus Walk Times, Confidence Limits and MSDs 
Elayfair and Bloomsbury (Predicted Values) 
Address Mean Search 95% Confidence Minimum 
and Walk Times limit (secs) significant 
(secs) difference 
(secs) 
(a) Mayfair 
Grosvenor Sq. 455 f289 189 
South St. 454 f288 188 
Berkeley Sq. 417 k265 173 
Grosvenor St. 834 
All Sites 772 
(b) Bloomsbury 
Gt. Ormond St. 555 f 356 233 
Malet St. 345 k219 143 
J. 
Cartwright Gdns' (7) f (5) (3) 
Montague St. 333 f230 150 
All sites* 467 k153 99 
* Except Cartwright Gdns. 
I 
' Not negative exponentially distributed. 
observed values.  Inspection of Tables 3.4 and 3.5, and 3.7 and 3.8 
however suggests  t h a t  t h i s  problem i s  a minor one. 
Table 3.13 p resen t s  t h e  r e s u l t s .  There appears t o  be g r e a t e r  v a r i a t i o n  
between s i t e s  than between a reas ,  although none of t h e  d i f ferences  
is  s i g n i f i c a n t .  The r e s u l t s  ind ica te  averages of almost 10  minutes 
i n  Mayfair and 7; minutes i n  Bloomsbury. Again t h e  minimum s i g n i f i c a n t  
d i f f e rences  f o r  individual  s i t e s  a r e  s imi la r  t o  t h e  means, but  f o r  t h e  
a reas  a s  a whole 45 t o  50% changes a r e  de tec tab le  wi th  95% confidence 
and 30 t o  35% changes with 90% confidence. 
Information from t h e  f ixed route  sec t ions .  The f ixed rou te  sec t ions  
of t h e  Park and V i s i t  c i r c u i t  give information about t h e  a v a i l a b i l i t y  
of  vacant meter spaces, journey times and journey speeds f o r  a rou te  
within t h e  survey a r e a  which i s  considered t o  be rep resen ta t ive  of 
t h e  survey a r e a  as a whole. The amount of  t ime spent  on t h e  f ixed 
rou te  s e c t i o n s  of t h e  c i r c u i t  on each of t h e  survey days has been 
tabula ted .  Tor Mayfair t h i s  information can be found i n  Table 3.14 
and f o r  Bloomsbury i n  Table 3.15. 
In Mayfair t h e  t o t a l  t ime per  c i r c u i t  on t h e  f ixed  r o u t e  varied 
considerably from a minimum of  35 minutes 50 seconds t o  a maximum of 
75 minutes 51 seconds, t h e  mean being 51 minutes 6 seconds. Both t h e  
survey day and t h e  c i r c u i t  manner had a s i g n i f i c a n t  e f f e c t  on t h e  f ixed 
rou te  time. In  Bloomsbury t h e  v a r i a t i o n  was  n&so g rea t  with a minimum 
of 27 minutes 19  second, a maximum of 48 minutes 28 seconds and a mean 
of  35 minutes 31 seconds. Only t h e  c i r c u i t  number had a s i g n i f i c a n t  
e f f e c t  on f ixed rou te  time. 
In Mayfair a change i n  the  o v e r a l l  f ixed rou te  t ime of a t  l e a s t  161.6 
seconds ( 7 % )  would be required f o r  t h e  v a r i a t i o n  t o  be s i g n i f i c a n t  
ma able 3.14). In  Bloomsbury (Table 3.15) a change of  107.5 seconds 
(5%)  would be needed ( see  Appendix 7 ) .  
Table 3.14 Park and V i s i t  Surveys - Mayfair 
C i rcu i t  No. 
A l l  C i r c u i t s  
Mean 
Tota l  time on f ixed rou te  i n  minutes and mean speed fo r  
a l l  days 
Survey Day 
Th F 
* Confidence limits on t h e  mean 5 2,5 min. 
s = 8.45 n= 45 
Minimum s i g n i f i c a n t  d i f ference  + 3.6 min. 
Table 3.15 Park and V i s i t  Surveys - Bloomsbury 
Tota l  time on f ixed  route i n  minutes and mean speed f o r  
all  days 
Ci rcu i t  No. 
1 
2 
3 
4 
5 
6 
A l l  C i r c u i t s  
Survey Day 
Th 
-
F 
- 
M 
- 
A l l  Days 
mean me an 
time speed 
(min) (km/h) 
A l l  Days 
mean me an 
time speed 
(min) (km/h) 
31.2 16.3  
37.1 13.7 
35.4 14 .4  
36.0 1 4 . 1  
36.0 1 4 . 1  
37.1 13.7 
35.5" 1 4 . 4  
* Confidence l i m i t s  on t h e  mean + 1.3 .mins. s = 4.37 
Minimum s i g n i f i c a n t  d i f fe rence  2 1 . 9  mins. 
Using f ixed  rou te  d i s t a n c e s  of 12.3 km i n  Mayfair and 8.5 km i n  Bloomsbury, 
t h e  mean time f o r  each c i r c u i t  has been converted i n t o  a mean speed, a s  
shown i n  Tables 3.14-15. These have been compared with t h e  mean speeds 
from t h e  journey time survey conducted by Iialcrow Fox and Associates. 
In  t h i s  comparison, HFA's rou tes  4 ,  6, 8-12 i n  t h e i r  Mayfair/Soho a r e a  
have been taken as represen ta t ive  of  Mayfair; a l l  t h e i r  Bloomsbury 
r o u t e s  have been used. Four comparisons have been made: of  c i r c u i t s  
1-3 agains t  HFA time per iods  1 -and 2,  and of c i r c u i t s  4-6 aga ins t  HFA 
time periods 3 and 4 f o r  each area .  In  a l l  four cases ,  t h e  speeds i n  
Tables 3.14-15 a r e  between 77% and 82% of t h e  HFA speeds. These lower 
values a r e  almost c e r t a i n l y  due t o  t h e  tor tuous  na tu re  of t h e  rou tes  
i n  t h e  present  study. 
The a v a i l a h i l i t y  of meter spaces wi th in  t h e  survey a r e a  was measured by 
counting t h e  number of  vacant meter spaces whi ls t  on t h e  f ixed rou te  
sec t ions  of  t h e  c i r c u i t .  The t o t a l  number of vacant meter spaces observed 
on t h e  f ixed rou te  per  c i r c u i t  on each day has been t abu la ted .  For 
Mayfair t h i s  information can be found i n  Table 3.16 and f o r  Bloomsbury 
i n  Table 3.17. I n  both Mayfair and Bloomsbury t h e r e  were p lenty  of  spaces 
i n  tine e a r l y  morning, h u t  a f t e r  about 9 am i n  Mayfair and 10.30 a m  i n  
Bloomsbury a vacant meter space w a s  a r a r e  s igh t  wi th  a t  t h e  worst one 
ava i l ab le  meter per  4 km of  rou te  i n  Mayfair ( c i r c u i t  41 and one per  
700 m i n  Bloomsbury ( c i r c u i t  5 ) .  The s i t u a t i o n  i n  both a reas  began t o  
improve a f t e r  4 pm. In  both a r e a s  t h e  a v a i l a b i l i t y  of spaces va r i ed  
s i g n i f i c a n t l y  wi th  t h e  t ime of  day but  not with t h e  day of t h e  week. 
The frequency of d i f f e r e n t  t ime gaps between consecutive vacant meter 
spaces has a l s o  been s tudied .  These have been est imated by in te rpo la t ion  
from t h e  t imes a t  which t h e  survey vehic le  passed major junct ions  on 
t h e  f ixed route .  Table 3.16 and Table 3.17 present  t h i s  information i n  
a s impl i f ied  form, s o l e l y  i n d i c a t i n g  t h e  number of such gaps i n  excess 
of f i v e  minutes. In  p r a c t i c e  t h i s  information i s  a l i t t l e  d i f f i c u l t  t o  
i n t e r p r e t .  The number of  long gaps i s  low both  when meter space 
a v a i l a b i l i t y  is  high and (because t h e r e  a r e  few vacant meter spaces1 
when it i s  low. It is  not intended t o  repeat  t h i s  a n a l y s i s  i n  t h e  a f t e r  
s tudies .  - 
Table 3.16 Total Meter Spaces (and number of gaps between spaces 
greater t h a n  5 mins) - Mayfair 
Survey Day 
Circuit  No. - T - W - Th - F - M - T - W - Th 
1 259 346 ,291 32 9 - 312 276 255 
(0)  ( 0 )  - ( O )  (1) (0)  (0)  (0 1 
2 57 74 9 3 92 71 104 82 95 
( 3 )  (31 ( 1  1 ( 2 )  ( 2 )  ( 4 )  ( 2 )  
3 6 3 6 2 5 1 0 10 
(31 ( 2 )  ( 3 )  . (1) (1) - (4 1 
4 6 3 4 2 o o 2 3 
(.41 ( 1 1  2 ( 1 1  - (0 1 (2 - 
5 27 9 15 9 10 1 3  11 5 
(31 (3 )  3 (3)  ( 3 )  (43 ( 4 )  (31 
6 - - 24 24 20 12 2 3 5 
3 ( 4 )  1 1  (3 )  (1) (1  1 
A l l  Circui ts  71.0 87.0 72.7 56.8 (21.2) 73.7 65.7 62.2 
Table 3.17 Total  Meter Spaces (and numher of space gaps greater 
than 5 m i n s )  - Bloomsbury 
Survey Day 
C i r c u i t  No. - T - W - Th - F - 14 - T - W Th 
-
1 233 238 228 232 - 243 213 218 
( 0 )  ( 0 )  (01 (01 ( 0 )  (01 ( 0 )  
2 187 191 191 184 177 158 176 180 
(1). (1) (01 1 ( 0 )  (21 (1). (0 1 
3 2 3 11 2 8 14 31 14 12 11 
3 (21. (1) ( 2 )  (11 2 (21  ( 2 )  
4 20 10 9 24 11 12 11 18  
(21 (31 3 (1). (21 1 (21  (2 1 
5 14 1 2  15 18  10 10 5 11 
( 1 )  (1) 1 ( 2 )  ( 2 )  (1) (21 (2  1 
6 61 2 2 '  ' 40 49 36 46 34 - 
( 0 )  (1) (1) ( 2 )  (11. 1 1  ( n ~  
A l l  C i r c u i t s  89.7 80.7 85.2 86.8 (53.0) 80.5 75.2 87.6 
A l l  
295.1 
A l l  
224.3 
3.2 Vehicle Following Surveys. The veh ic l e  fol lowing surveys were 
conducted a s  descr ibed  i n  sec t ion  2.2. The same t a x i  was used 
f o r  both t h e  morning and the a f te rnoon survey per iods  but  a  
d i f f e r e n t  t a x i  was used each day. The method of veh ic l e  following by 
t a x i  was a s  success fu l  a s  t h e  p i l o t  surveys predic ted  with only 5% 
of veh ic l e s  being l o s t .  Even though t h e  survey a r e a s  were congested, 
up to  s i x  runs per  hour were poss ib le .  This  was higher  than the  
p i l o t  surveys because, a t  t h e  end of t h e  run, t h e  t a x i  proceeded 
t o  the  n e a r e s t  s t a r t  p o i n t  i f  t h i s  could be done while s t i l l  main- 
t a in ing  an equal  number of  runs  from each s t a r t  po in t .  Only a  few 
moto r i s t s  seemed t o  r e a l i s e  they were being followed. 
For each run, the  reason f o r  ending t h e  run has been cross- tabulated - 
aga ins t  t h e  s t a r t  po in t .  For Mayfair t h i s  information can be found 
i n  Table 3.18and f o r  Bloomsbury i n  Table 3.19. Of the  144 veh ic l e  
following runs  i n  Mayfair a  t o t a l  of 10 ended with the  veh ic l e  being 
l o s t .  This  r a t h e r  h igh  l o s s  r a t e  of  8% was, i n  p a r t ,  a  r e s u l t  of 
t h e  na ture  of t h e  a r e a  wi th  i t s  narrow s t r e e t s  and many junct ions.  
On one of the  survey days a  high l o s s  r a t e  was sus ta ined  because the  
t a x i  d r i v e r  was r a t h e r  t imid and t h e  t a x i  had poor acce le ra t ion .  
The l o s s  r a t e  i n  Bloomsbury was only 3%. This can p a r t i a l l y  be 
a t t r i b u t e d  t o  t h e  wide s t r e e t s  where overtaking i s  poss ib l e  and 
the  s t r a i g h t  g r i d  p a t t e r n  of  roads where v i s i b i l i t y  i s  good. 
The propor t ion  of through t r a f f i c  t o  t o t a l  veh ic l e s  followed was 
s i g n i f i c a n t l y  h igher  i n  Bloomsbury than Mayfair. I n  Mayfair i t  
was 21%, and va r i ed  from 18.8% i n  Half Moon S t r e e t  t o  28% i n  Conduit 
S t r e e t .  I n  Bloomsbury t h e  propor t ion  of through t r a f f i c  was 49%. 
Guilford S t r e e t  had t h e  h ighes t  l e v e l  of through t r a f f i c  a t  55% 
and Huseum S t r e e t  t h e  lowest  a t  42%. It seems un l ike ly  t h a t  e n t r y  
po in t s  t o  31oomsbury could have been found where the  propor t ion  of 
throu:;il t r a f f i c  would have been lower. 
Types of  parking space. Of the  veh ic l e s  ~ a r k i n g ,  t h e  propor t ion  
t h a t  narked a t  a  meter was not  s i g n i f i c a n t l y  d i f f e r e n t  between the  
two a reas .  I n  Mayfair t h e  propor t ion  was 17% with Half Moon S t r e e t  
havin: the  h ighes t  propor t ion  a t  22% and Conduit S t r e e t  the lowest 
.-. .. 
a t  10%. I n  Bloomsbury i t  was 15%. Yellow l i n e  parking 
("All other On-Street" in the tables) predominated in both areas, 
representing 55% of parking runs in Mayfair and 69% in Bloomsbury. Again 
there was no significant difference between areas. 
In Mayfair a difference in meter parking of 11 runs from the observed 
total of 17 runs (65%) would be required for a change to be significantly 
different (Table 3.18).~or "Other On-street" parking a difference of 
17 runs from the observed total of 58 runs (29%) would be needed. For 
through traffic a difference of 14 runs from the observed total of 30 runs 
(47%) would be necessary. In Bloomsbury a difference in meter parking 
of 9 runs from the observed total of 10 runs (90%) would be required for 
the chance to be significant (Table 3.19 ).For "Other On-street" parking 
a difference of 16 runs from the observed total of 45 runs (36%) would be 
necessary. These tables also show the confidence limits and minimum 
significant differences for each start point treated separately. (See 
Appendix 7 for derivation of confidence limits.) 
TABLE 3-18 VEHICLE FOLLOWING SURVEYS - MAYFAIR 
NUtlBER OF VEHICLE FOLLOWING RUNS BY START 
POINT AND BY TYPE OF END OF RUN 
S t a r t  Po in t  
Reason f o r  A l l  S t a r t  
ending run Half Moon St .  Deanery S t .  Conduit St .  Po in t s  
Lost 2 (4.2%) 5 (10.2%) 4 (8.5%) 11 (7.6%) 
Contact ( + - a  (+-4) (+-3) (+-6) 
(+-4) (+-6) (+-6) (+-9) 
Through 9 (18.8%) 8 (16.3%) 1 3  (27.7%) 30 (20.8%) 
T r a f f i c  (+-5) (+-5) (+-6) (+-9) 
(+-a) (+-a) (+-9) (+-14) 
Meter 8 (16.7%) 5 (10.2%) 4 (8.5X) 17 (11.8%) 
Parking (+-5) (+-4) (+-3) (+-7) 
(+-a (+-6) (+-6) (t-11) 
Other 20 (41.7%) 18  (36.8%) 20 (42.6%) 58 (40.3%) 
On-Street (+-6) (+-6) (+ -5 )  (+-11) 
Parking (+-lo) (+-lo) (+-lo) (+-I71 
Off-Street  9 (18.8%) 13  (26.5%) 6 (12.8%) 28 (19.4%) 
Parking (+-5 ) (+-6) (+-4) (+-9) 
(+-a) (+-9) (+-7) (+-14) 
Tota l  f o r  each 48 49 4 7 144 
S t a r t  Point  
Notes: 1 )  Top f i g u r e  i n  brackets :  Observed t o t a l  a s  a percentage 
2) Middle f i g u r e  i n  brackets :  Confidence l i m i t s  f o r  observed 
t o t a l  
3)  Lower f i g u r e  i n  brackets :  Minimum s i g n i f i c a n t  d i f f e r e n c e  
i n  t o t a l  
.-. . 
TABLE 3 -19  
Reason f o r  
ending run 
Lost 
Contact 
Through 
T r a f f i c  
Meter 
Parking 
Other 
On-Street 
Parking 
Off-Street  
Parking 
Tota l  f o r  each 
S t a r t  Point  
VEHICLE FOLLOWING SURVEYS - BLOOMSBURY 
NUMBER OF VEHICLE FOLLOWING RUNS BY START 
POINT AND BY TYPE OF END OF RUN 
S t a r t  Po in t  
Judd S t .  . Guilford S t .  Museum S t .  
1 ( 2 . i ~ )  2 (5.0%) 1 (2.1%) 
(+-I) (+-2 (+-I 1 
(+-3) (+-4 (+-3) 
A 1 1  S t a r t  
Poin ts  
Notes: 1 )  Upper f i g u r e  i n  brackets :  Observed number a s  percentage 
2) Middle f i g u r e  i n  brackets :  Confidence l i m i t s  f o r  observed 
t o t a l  
3) Lower f i g u r e  i n  brackets :  Minimum s i g n i f i c a n t  d i f f e r e n c e  
i n  t o t a l  
The runs were a l s o  tabula ted  by time period and by reason f o r  
ending t h e  run. This  information f o r  Mayfair i s  t o  be found i n  
Table 3.20and f o r  Bloomsbury 'in Table 3.21. There i s  no s i g n i f i c a n t  
d i f f e r e n c e  between time periods.  
TABLE 3.20 VEHICLE FOLLOWING SURVEYS - MAYFAIR 
NUMBER OF VEHICLE FOLLOWING RUNS BY TIPE 
OF DAY AND BY TYPE OF END OF RUN 
Time Period 
Lost Contact 
Through 
T r a f f i c  
Meter 
Parking 
Other 
On-Street 
Parking 
Off-Street 
Parking 
Tota l  f o r  
each 
S t a r t  Poin t  
Tota l  
-
0730-1030 0930-1230 1230-1530 1430-1730 A l l  Day 
1 3 5 2 11 
TABLE 3.21 
Reason f o r  
ending run 
Lost Contact 
Through 
T r a f f i c  
Meter 
Parking 
Other 
On-Street 
Parking 
Off-Street 
Parking 
Total  f o r  
each 
S t a r t  Poin t  
VEHICLE FOLLOWING SURVEYS - BLOOMSBURY 
NUMBER OF VEHICLE FOLLOWING RUNS BY TIME 
OF DAY AND BY TYPE OF END OF RUN 
Time Period 
To ta l  
-
0730-1030 0930-1230 1230-1530 1430-1730 A l l  Day 
0  0  3  1 4 
Duration of search processes.  For each s t a r t  po in t  the  runs  were broken 
down by dura t ion  of run.  This  information i s  t o  be found i n  Table3 .22  f o r  
Mayfair and Tab le3 .23 fo r  Bloo=sbury. S t a t i s t i c a l  a n a l y s i s  of the  run times 
show t h a t  n e i t h e r  t h e  survey day nor  tt.e s t a r t  po in t  had any s i g n i f i c a n t  
e f f e c t  on t h e  mean run times. Tables 3.24 & 3.25 show the aean run times 
by s t a r t  po in t  and by reason f o r  ending t h e  run f o r  ;.layfair and Bloomsbury 
r e spec t ive ly .  For both  a r e a s  the  reason f o r  ending che run does have a  
s i g n i f i c a n t  e f f e c t  on mean run time. Th i s  i s  because t h e  mean run time 
f o r  through t r a f f i c  runs  i s  approximately twice t h a t  f o r  runs parking within 
the  survey area .  I f  through t r a f f i c  runs a r e  excluded then t h e r e  i s  no 
s i g n i f i c a n t  d i f f e r e n c e  i n  mean. run time between the  d i f f e r i n g  types of  
parking. 
I n  Mayfair a change i n  mean run time of a t  l e a s t  1.75 minutes 
(55%) would be requi red  f o r  meter parking runs  f o r  a change t o  
be s i g n i f i c a n t .  For "Other On-street" parking runs  the  change 
would need t o  be a t  l e a s t  1.04 minutes (34X). For through t r a f f i c  
a change of 1.30 minutes (20%) would be necessary.  Correspondingly 
h igher  percentage changes would be needed f o r  each s t a r t  po in t  
t r e a t e d  sepa ra t e ly .  
I n  Bloomsbury a change i n  mean run time of a t  l e a s t  2.08 minutes 
(109%) would be requi red  f o r  meter parking runs f o r  a change t o  
be s i g n i f i c a n t .  For "Other On-street" parking runs the change 
would need t o  be a t  l e a s t  0.93 minutes (35%). For through t r a f f i c  
a change of 0.8 minutes (15%) would be necessary.  Correspondingly 
higher  percentage changes would be needed f o r  each s t a r t  po in t  
t r e a t e d  sepa ra t e ly .  (See Appendix 7 f o r  d e r i v a t i o n  of confidence 
l i m i t s . )  
TABLE 3.22 VEHICLE FOLLOWING SURVEYS - lU+YEAIR 
NUHBER OF PARKING VEHICLES FOLLOWED BY 
START POINT AND DURATION OF RGN 
S t a r t  Point  
Curat ion of 
Run (mins) 
-- 
Half Moon St .  Deanery S t .  
Total  f o r  each 3 7 
S t a r t  Po in t  
Conduit S t .  
A l l  S t a r t  
Po in t s  
TABLE 3.23 
Dura t ion  o f  
Run ( n i n s )  
0 - 1  
1 - 2  
2 - 3  
3 - 4  
4 - 5  
5  - 10 
> 10 
T o t a l  f o r  each 
S t a r t  P o i n t  
VEHICLE FOLLOWING SURVEYS - BLOOMSBURY 
NUMBER OF PARKING VEHICLES FOLLOWED BY 
START POINT AND DURATION OF BUN 
Museum S t .  
9 
5  
5  
3  
0 
5  
0 
Judd S t .  
9 
G u i l f o r d  S t .  
1 
3 
6 
3  
0 
3  
0 
A l l  S t a r t  
P o i n t s  
TABLE 3.24 VEHICLE FOLLOWING SURVEYS - HAYFAIR 
MEAN RUN TIME I N  MINUTES BY START POINT AND BY 
END OF RUN 
Reason f o r  
ending run 
Through 
t r a f f i c  
Meter 
parking 
S t a r t  Point  A l l  s t a r t  
Half Moon S t  Deanery S t  Conduit S t  Po in t s  
Other on-s t ree t  2.61 3.39 3.17 3.04 
parking (i0.95) (t1.89) (2 1.18)  (* 3.74) 
( i1 .34)  (22.67) ( i1 .67)  ( i  1.04) 
(20) (18) (20) (58) 
Off -s t ree t  2.35 (9) 1.99 (13) 3.17 (6) 3.04 (28) 
parking (21.61) (32.89) (22.25) (20.34) 
(22.27) (21.26) (53.18) (20.49) 
Mean f o r  each 3.47 3.59 3.90 3.65 
s t a r t  po in t  (r1.03) (21.09) (f1;20) ( a . 6 2 )  
Notes 1 )  Upper f i g u r e  i n  b racke t s :  Confidence l i m i t s  f o r  observed 
mean value 
2 )  Lower f i g u r e  i n  brackets :  Minimum s i g n i f i c a n t  d i f f e r e n c e  
of mean va lue  
4 5 
TABLE 3.25 VEHICLE FOLLOWING SURVEYS - BLOOMSBURY 
MEAN RUN TIME I N  MINUTES BY START POINT AND 
BY END OF RUN 
Reason f o r  A l l  Start 
ending run - Judd St Guilford St Museum St  Po in t s  
Through 5 -19  5.64 5.73 5.51 
t r a f f i c  (+-0.96) (+-1.06) (+-1.07) (+-0.57) 
(+-I. 32)  (+-1.45) (+-I .46 ) (+-0.80) 
24 22 20 66 
Meter 0.52 4.44 2.51 1 . 9 1  
Parking (+-0.30) (+-26.14) (+-5.92) (+-1.57 ) 
(+-0.35)  (+-12.53) (+-5.40) (+-2.08) 
5 2 3 10 
Other 2.50 2.89 2.69 2.67 
On-Street (+-1.05) (+-1-18) (+-1.22) (+-0.66) 
Parking (+-1.41) (+-1.53) (+-1.67) (+-0.93) 
1 5  9 21 45 
Off-Street 2.57 2.62 1.39 2.27 
Parking (+-3.30) (+-2.46) (+-3.38) (+-1.09) 
(+-3.01) (+-2.89) (+-2.18) (+-1.44 ) 
3 5 3 11 
- - - - - - -- - - -- - - - - - - - - -- - - - - - - - -- - 
Mean f o r  each 3.67 4.53 3.89 4.00 
S t a r t  Point  
Sample s i z e  47 38 47 132 
Not,es: 1) Top f igu re :  Mean of  observed va lues  
2 )  Upper f i g u r e  i n  bracke t s :  Confidence l i m i t s  f o r  observed mean value 
3 )  Lower f i g u r e  i n  brackets :  X i n i m u m  s i g n i f i c a n t  d i f f e r e n c e  of  mean value 
4 )  Bottom f i g u r e :  Sample s i z e  
Directness of routeing.  I n  order t o  inves t iga te  t h e  d i rec tness  
of routeing through t h e  survey areas ,  a comparison has been made 
between the  "crowfly" d is tance  from s t a r t p o i n t  t o  end point  and 
t h e  shor tes t  p rac t i cab le  d is tance  bearing i n  mind t h e  existence 
of  one way s t r e e t s .  The "directness" of t h e  network can be expressed 
by the  r a t i o :  
Directness = ( s h o r t e s t  d i s t ance  - crowfly d is tance) /crowfly  d is tance  (5 )  
In  order t o  inves t iga te  t h e  degree of searching for  a  parking space 
a comparison has been made between t h e  ac tua l  d is tance  t r a v e l l e d  
and the  shor tes t  p rac t i cab le  distance.  The "excess distance" f o r  
a  space can be expressed by t h e  r a t i o :  
Excess d is tance  = (.Actual d is tance  - shor tes t  d i s t ance) / shor tes t  d is tance  (%)  
Frequency d i s t r i b u t i o n s  of  t h e s e  measures of  routeing behaviour have 
been tabula ted  i n  Tables 3.26 and 3.28 f o r  Mayfair, and Table 3.27 
and 3.29 f o r  Bloomsbury. The r e s u l t s  f o r  "directness" tend t o  r e f l e c t  
t h e  extensive one-way system i n  Mayfair giving a r a t h e r  poor l e v e l  of 
"directness".  The Bloomsbury r e s u l t s  show a b e t t e r  l e v e l  of  "directness" 
r e f l e c t i n g  t h e  g r i d  p a t t e r n  of  predominantly two-way s t r e e t s .  
The r e s u l t s  f o r  "excess distance" have been used t o  est imate t h e  
extent  t o  which searching had taken place. Tables 3.28 and 3.29 
suggest t h a t  most values  l i e  below,,hO%, and t h i s  has been taken 
a s  t h e  threshold above which searching i s  deemed t o  have taken 
place.  I n  Mayfair t h e  proportion of  o f f - s t r ee t  parkers searching 
was 7%, while i n  Bloomsbury it was 9%. Of those  parking a t  meters 
the  f igures  were 22% and 10% respect ively ,  while f o r  a l l  o the r  
on-street  parkers they  were 18% and 19%. Table 3.30 p resen t s  these  
r e  s u l t s  . 
It is  i n t e r e s t i n g  t h a t  t h e  percentages were no higher f o r  meters 
than f o r  o ther  on-street  parking. One possible explanation i s  t h a t  
d r i v e r s  a r e  prepared t o  endure a l imi ted  amount of searching and 
w i l l  then park at t h e  f irs t  l e g a l  o r  i l l e g a l  space. 
VEEICLE FOLLOWING SURVEYS 
FPiEQUENCY DISTRIBUTIONS FOR DIRECTNESS : I4AYFAIR 
START POINT 
D i r e c t n e s s  (%) 
End of  Run (1) :- 
0 
1-20 
20-40 
40-60 
60-80 
80-100 
100-150 
150-200 
200-300 
300-400 
TABLE 3.27 
Deanery S t .  E a l f  Moon S t .  
FREQUENCY DISTRIBUTIONS FOR DIRECTNESS : BLOOMSBURY 
D i r e c t n e s s  (%) 
End o f  Run (1) :- 
0 
1 - 20 
21  - 40 
41 - 60 
6 1  - 80 
8 1  - 100 
101 - 150  
150  - 200 
201 - 300 
300 - 400 
.-. . 
START POINT 
Judd S t .  
A B C  
0 0 2  
2 1 7  
1 4  3 
0 0 0  
0 0 2  
0 0 0 
0 0 0  
0 0 0  
0 0 0 
0 0 0 
G u i l f o r d  S t .  
A B C  
0 0 0  
0 0 0  
2 0 4  
1 2 4  
1 0 1  
1 0 0  
0 0 0 
0 0 0  
0 0 0 
0 0 0 
Conduit  S t .  
A B C 
0 3  2 
l o  1 
Museum S t .  
A B C  
0 0 6  
2 0 2  
0 1 0  
0 0 6  
0 1 1  
1 1 2  
0 0 1  
0 0 0  
0 0 1  
0 0 2  
(1) : A : Off S t r e e t .  B : Meter C : A l l  o t h e r  on s t r e e t  
TABLE 3.28 VEHICLE FOLLOWING SURVEYS 
FREQUENCY DISTRIBUTIONS FOR EXCESS DISTANCE : MAYFAIR 
START POINT 
Excess  D i s t a n c e  (%) Deanery S t .  Ea l f  b!oon S t .  Conduit S t .  
End of  Run (1):-  A B  C A B C A B  C 
0 10 3 1 3  7 8 15  5 3 1 3  
1-20 0 0  2 1 0 2 0 0  0 
(1) : A : Off S t r e e t  B : Meter C : All o t h e r  on s t r e e t  
TABLE 3 - 2 9  VEHICLE FOLLOWING SURVEYS 
START POINT 
Excess  D i s t a n c e  
End of r u n  (1):- 
0 
1 - 20 
2 1  - 40 
41 - 60  
6 1  - 80 
81 - 100 
101 - 155 
150 - 200 
201 - 300 
( Z  Judd S t .  
A B C  
3 4 11 
0 1 0  
0 0 1  
0 0 0  
0 0 1  
0 0 0  
0 0 0  
0 0 0 
0 0 1  
G u i l d f o r d  S t .  
A B C  
5 1 7  
0 0 1  
0 0 0 
Museum S t .  
A B C  
2 2 12 
0 0 0 
0 1 3  
0 0 1  
1 0 1  
0 0 1  
0 0 1  
0 0 0 
0 0 2 
(1) : A : Off S t r e e t  B :  Meter C : A l l  o t h e r  on s t r e e t  
TABLE 3.30 PROPORTIONS SEARCHING FOR DIFFERENT TYPES OF 
PARKING SPACE 
Minimum 
9556 confidence s ignif icant  - ,., s 
- 
Proportion - l i m i t  difference 
( a )  Nayfair 
Off Street  
Meters 
Other 
( b  ) Eiloomsbury 
Off Street  
Meters 
Other 
Table 3.30 also indicates  t he  95% confidence l i m i t s  and minimum detectable 
significant differences for  the  percentages searching. For a l l  but 
'other '  these are  la rger  than the means, which suggests t h a t  it w i l l  not 
be possible t o  detect  s ignif icant  differences unless major changes i n  
meter ava i l ab i l i t y  occur. 
3.3 Registration Number Survey 
Conduct of the Surveys. The Registration Number Survey was carried 
out from Monday 11th October 1982 until Thursday 14th October 1982 
inclusive. The first two days were spent in Mayfair and the last 
two days in Bloomsbury. The weather was cold with long heavy 
showers and the perseverance of the survey team in these unpleasant 
conditions is to be commended. 
The coded data for one day from each survey area was transferred 
to magnetic tape. Computer programs were written to check the 
validity of the data and to transform it into a format suitable 
for further analysis at T.R.R.L. using the NOPAP programme. 
Unfortunately difficulties experienced by T.R.R.L. in the use of 
this program delayed the start of data analysis. Eventually an 
attempt was made during May to analyse the data using the NOPAP 
program. Problems caused by the complexities of the two net- 
works and the volume of data were overcome and some final results 
obtained. On close examination it was found that these results 
contained gross errors and inconsistencies that indicated that 
the NOPAP program was still processing the data incorrectly. 
Consequently it was decided to postpone indefinitely any further 
work on this survey. 
It was unfortunate that the registration number surveys had to be 
conducted so early in the study program in order to coincide with 
the consultants' surveys. In practice experience has confirmed 
the expectations that data collection would be expensive and data 
analysis complicated; while the later vehicle following surveys 
have indicated that the amount of traffic generated in searching 
is small. 
3.4 Business Survey 
Conduct of the survey. The questionnaire was administered to a 
sample of shops and businesses in Bloomsbury and Mayfair. A sampling 
frame was drawn up using the 1983 edition of Kelly's Directory and 
the samble chosen to reflect the variety of businesses and lccations 
within each area. Originally, shops were classified into five groups 
following the classification scheme adopted in the York study (May 
and Weaver 1981).   ow ever, the degree of concentration of activity 
types within each of the two areas suggested that for sampling 
purposes a simple two-class system would be sufficient. Accordingly, 
convenience and apparel shops were combined into one category and 
stores selling household goods and specialist non-food items were 
combined into the other together with department and variety stores. 
The distribution of stores across these categories by area and the 
distribution of the achieved sample are shown in table 3.31. There 
was an enormous number and variety of businesses within both areas 
and it was not practical either to classify these or sample them 
proportionately. Accordingly a small number of businesses, 8 in 
Bloomsbury and 5 in Mayfair were approached for information, especially 
on streets or in parts of the study areas where there were no shops. 
As far as was possible, the sample was chosen to represent the full 
range of locations within each area. Approximately half of the shops 
and businesses for which information was actually obtained were 
located in the four or five main shopping streets within each area 
and the remainder scattered across all the other streets reflecting 
the actual geographical distribution of shops and businesses within 
each area. 
It was hoped to obtain 50 responses from each of the study zones 
and, with an anticipated response rate of 70%, introductory letters 
explaining the background to the survey were sent to each of 70 
potential responderits within each area. In practice, a higher response 
rate (almost 80%) was achieved, with 54 completed questionnaires for 
Bloomsbury and 55 for Mayfair. The quality of the information 
obtained appeared extemely high and although some respondents held 
strong views about the parking situation and its effects on their 
businesses, the impression given by the interviewers during 
de-briefing was that repondents generally gave considered answers 
to the questions being posed. 
A total of 14 suppliers, selected from approximztely 120 identified 
during the business surveys in Bloomsbury and Mayfair (see question 
27 of the questionnaire presented in Appendix 4), were approached 
for information. Those selected were suppliers mentioned by more 
than one respondent, those thought likely to make deliveries into 
both areas, those thought likely to make many deliveries into Central 
London and those with bases accessible to our interview staff i.e. 
within Central London or the Greater London area. All 14 responded 
and all confirmed making deliveries either to Bloomsbury or to Mayfair. 
However, only 8 made deliveries to both areas. Again the quality of 
the information obtained appeared extremely high and the consistency 
of reponses suggests that respondents generally gave considered and 
objective answers. 
Survey results. Results for the shopkeeper and business surveys are 
given in table 3.32. The general impression is that results across 
the two areas are similar, respondents perceiving transport and 
traffic problems to be some of the most serious problems affecting 
business operations and considering parking problems to be the most 
serious of these. Approximately 76% of respondents in Bloomsbury 
and 82% in Mayfair considered their business operations to be 
affected to some degree by transport and traffic problems. Around 
20% from each area claimed thecr business operations to be extremely 
seriously affected by these problems. Some 40% of respondents in each 
area considered transport and traffic problems to be the most serious 
problems affecting business operations. Of those claiming to be 
affected by transport and traffic problems virtually all (90X)inrt 
Bloomsbury and 100% in Mayfair) mentioned parking as one such problem.. 
Parking problems were considered to be slightly more serious in 
'layfair than in Bloomsbury (58% of those specifying parking as a 
problem claiming their business to be extremely or very seriously 
affected in Mayfaircompared - to 46X in Bloomsbury) although for both 
areas,  parking was considered to be the most serious transport  or  
t r a f f i c  problem. The on-street parking s i tua t ion  was considered t o  
be important t o  business operations i n  both areas (important t o  some 
degree t o  75% of respondents i n  Bloomshury and to  over 80% i n  Mayfair) 
and, again, the  extent of this importance was f e l t  t o  be s l i gh t ly  
greater  i n  Hayfair (over 50% of respondents considering the on-street 
parking s i t ua t i on  t o  be extremely or  very important to business 
operations i n  Mayfair compared with j u s t  l e s s  than 40% i n  Bloomsbury). 
Views about s t r i c t e r  enforcement of parking regulations were remarkably 
consistent  between the two areas. Approximately 20% of respondents 
from each area f e l t  t h a t  there were ways i n  which t he i r  business 
could benef i t  from s t r i c t e r  enforcement of regulations.  The other 
80% did not f e e l  t ha t  s t r i c t e r  enforcement could be i n  any way beneficial  
to t h e i r  business. On the other hand around 70% of respondents in  each 
area f e l t  t ha t  s t r i c t e r  enforcement would adversely a f fec t  t h e i r  
<. 
business operations. Overall only 1 7 %  of respondents from Bloomsbury 
and lX from Mayfair thought t ha t  s t r i c t e r  enforcement would be a 
good thing compared with 56% and 60% respectively who thought i t  
would be bad. Around 65% of respondents from each area thought tha t  
s t r i c t e r  enforcement of parking regulations would a f f ec t  t h e i r  trade/  e .. 
turnover and almost 90% of the 109 respondents expressed a willingness 
t o  a s s i s t  i n  assessing such e f f ec t s  were they to  be approached i n  an 
.,, 
a f t e r  survey. ,.- 
.~.. 
Xesults fo r  the suppl ier  surveys are given i n  table 3.32 and 3.33. * x 
A l l  14 suppliers considered t h e i r  business operations t o  be affected 
t o  some degree by transport  or  t r a f f i c  problems and fo r  10 (71.4%) 
they were the most ser ious  problems affect ing business operations. 
For 13 suppliers (92.9%) parking was mentioned a s  a problem and 11 
,-:  
of those affected by parking problem (84.6%) considered these the  
.{ 
most serious transport  o r  t r a f f i c  problems faced. In terms of a l l  P 
t ransport  or  t r a f f i c  prablems, the  s i tua t ion  i n  Bloomsbury was 
considered t o  be equivalent t o  t ha t  i n  Central Lbndon generally by 
those able t o  express & opinkon, whereas t ha t  i n  Mayfair was seen 
t o  be s l i g h t l y  worse than i n  Central London generally. The on- 
s t r e e t  parking s i t ua t ion  was extremely, very or  f a i r l y  important 
to  the supply operations of a l l  but one of the firms (one supplying 
premises with off-s t reet  unloading f a c i l i t i e s )  and, as  with overal l  
transport  o r  t r a f f i c  problems on-street parking problems were considered 
to  be worse i n  Mayfair than i n  Central London generally. The on- 
s t r e e t  parking s i t ua t ion  i n  Bloomsbury was again seen to  r e f l e c t  
the s i tuat ion i n  Central London generally. A l l  but one supplier 
could v i sua l i se  benef i ts  t o  t he i r  businesses from s t r i c t e r  enforcement 
of parking regulations but opinion was divided, roughly equally, on 
disbene6its andonpotent ia l  impacts on trade. Overall however, 11 
of the 14 suppliers (84.6%) thought tha t  s t r i c t e r  enforcement of 
parking regulations would be a good thing. Only 2 (14.3%) thought 
it would be a bad thing and 1 (7.1%) as  uncertain. A l l  14 expressed 
the i r  willingness to  be contacted again and to  supply information t o  
enable the e f f ec t s  of s t r i c t e r  enforcement, including e f f ec t s  on 
trade,  to be assessed. 
Comparing the business and supplier responses, it is noticeable 
that  the suppliers are  more l i ke ly  to  be seriously affected by 
transport problems generally and more l ike ly  t o  consider the on-street 
parking s i tua t ion  important t o  t he i r  operations. They are a lso more . . 
willing to accept t ha t  s t r i c t e r  enforcement might be of benef i t  to 
, . 
them. These r e s u l t s  confirm tha t  i t  w i l l  be important to  t r e a t  
suppliers as  a separate group i n  any a f t e r  survey. 
Table 3.31 Dis t r ibut ion of shops by type within each study area and within the achieved sample 
Tot a1 
136 
46 
202 
50 
Household goods and 
spec i a l i s t  non-food 
s to res ,  department and 
var ie ty  s to res  
73 
2 3 
73 
17 
ELOOMSBURY 
- population 
- achieved sample 
MAYFAIR 
- population 
- achieved sample 
Convenience 
and Apparel 
Stores 
6 3 
23 
129 
33 
Table 3.32 Business Interivews: Results  
1 
b 
1 
Mayfair 
No. 
55 
11 
11 
18 
5 
10 
24 
18 
11 
2 
0 
45 
0 
12 
14 
6 
12 
1 
45 
0 
14 
15 
11 
5 
lo 1 
Suppliers  
No. 
14 
3 
5 
3 
3 
0 
10 
4 
0 
0 
0 
13 
1 
4 
5 
4 
0 
0 
11 
2 
6 
4 
3 
0 
1 
Response 
Bow ser iously  do t ranspor t  o r  t r a f f i c  
problems a f f e c t  business operations? 
How many other  problems a f f e c t  
business operations more se r ious ly  
than t ranspor t?  
Of those affected by t ranspor t  
problems, i s  parking mentioned 
as one such problem? 
Of those affected by parking 
problems, how ser iously  a r e  
business operations af fected 
by these problems? 
Of those affected by parking 
problems were these the  
most ser ious  t ranspor t  o r  
t r a f f i c  problems? 
How important is the  on-street 
parking s i t u a t i o n  t o  business 
operations? 
8 
100.0 
20.0 
20-0 
32.7 
9.1 
18.2 
43.6 
32-7 
20-0 
3.6 
0.0 
100.0 
0.0 
26.7 
31.1 
13.3 
26.7 
2.2 
100.0 
0.0 
25.5 
27- 3 
20.0 
9.1 
18.2 
X 
100.0 
21.4 
35.7 
21.4 
21.4 
0.0 
71.4 
28.6 
0.0 
0.0 
0.0 
92.9 
7.1 
30.8 
38.5 
30.8 
0.0 
0.0 
84.6 
15.4 
42.9 
28.6 
21.4 
0.0 
7.1 
- 
No. 
54 
10 
10  
12 
9 
13 
24 
16 
9 
5 
0 
37 
4 
10 
7 
11 
7 
2 
36 
1 
15 
5 
17 
4 
13  
extremely 
very 
f a i r l y  
not  very 
not  a t  a l l  
0 
1 
2 
3 
4+ 
Yes 
no 
extremely 
very 
f a i r l y  
not  very 
not  a t  a l l  
yes 
no 
extremely 
very 
f a i r l y  
no t  very 
not  a t  a l l  
Bloomsbury 
% 
100.0 
18.5 
18.5 
22.2 
16.7 
24.1 
44.4 
29.6 
16.7 
9 -3  
0.0 
90.2 
9.8 
27.0 
18-9 
29.7 
18.9 
5'4 
97.3 
2.7 
27.8 
9.3 
31.5 
7.4 
24.1 
Table 3.32 cont/d., 
Bloomsbury Yayf ai r I Suppliers 
Are there any ways in which this 
business will benefit from stricter 
enforcement? 
Are there any ways in which this 
business will suffer from stricter 
enforcement? 
Overall, would stricter enforcement 
of parking regulations be a good or 
a bad thing? 
.Do you think your trade/turnover 
might be affected? 
Would you be willing to help us 
assess such effects? 
No. 
10 
44 
38 
16 
9 
30 
14 
1 
37 
17 
49 
5 
. 
Yes 
No 
Yes 
No 
A good thing 
A bad thing 
Neither good 
or bad 
Don' t know 
Yes 
No/Donl t know 
Yes 
No/Donlt know 
! 
% 
18:5 
81.5 
70.3 
29.6 
16.7 
55.6 
25.9 
1.9 
68.5 
31.5 
90.7 
9.3 
2 
No. 
11 
44 
39 
16 
7 
33 
14 
1 
35 
20 
48 
7 
/ 
% 
20.0 
80.0 
70.9 
29.1 
12.7 
60.0 
25.5 
1.8 
63.6 
36.4 
87.3 
12.7 
No. 
13 
1 
8 
6 
11 
2 
1 
0 
6 
8 
14 
0 
% 
92.9 
7.1 
57.1 
42.9 
78.6 
14.3 
7.1 
0.0 
42.9 
57.1 
100.0 
0.0 
Table 3.33 Suppliers'  perceptions of conditions i n  Bloomsbury and 
Mayfair r e l a t i v e  t o  those i n  Central London generally 
Mayfair 
0 
6 
5 
0 
0 
0 
3 
0 
6 
5 
0 
0 
0 
3 
\ 
Conditions r e l a t i v e  t o  those i n  
Central London generally 
- i n  terms of much worse 
t ransport  o r  worse 
t r a f f i c  problems about the same 
problems b e t t e r  
much b e t t e r  
don't know 
not applicable 
- 
- i n  terms of much worse 
on-street worse 
parking about the same 
problems b e t t e r ,  
much be t t e r  
don' t know 
not applicable 
Bloomsbury 
1 
0 
10 
0 
0 
0 
3 
1 
0 
9 
0 
0 
0 
3 
* 
4 .  IMPLICATIONS FOX AFTER SUE!VEYS AND THE EXPERIMENT 
4.1 Park and v i s i t  and vehicle following surveys. 
Results are  considered f i r s t  from the park and v i s i t  (PV) and 
vehicle following (VF) surveys. Referring back t o  the  e f f ec t s  
l i s t e d  i n  Table 1.1, t h e - r e s u l t s  indicate: 
- a small amount of searching t r a f f i c  (VF); 
- a small time penalty fo r  those seeking meters with, 
i n  20% of cases, no meters available within 5 minutes of 
the  destination (PV) ; 
- a majority of parkers using yellow l ines  (W); 
- muchhigher percentages of through t r a f f i c  i n  Bloomsbury 
than i n  Mayfair (VF); 
- speeds similar to  or  s l igh t ly  l e s s  than those from the 
consultant 's  study (PV) . 
A l l  of these r e s u l t s  are  of i n t e r e s t  and worth comparing with 
a f t e r  conditions. Most of them cannot readily be obtained from 
the consultant 's  surveys, and i t  therefore appears appropriate 
to r ep l i ca t e  the two surveys. Recotmuendations for  doing so, and 
the implications of s t a t i s t i c a l  t e s t s  for  these surveys are  s e t  
out in section 5. 
4.2 Implications for  the experiment 
The r e s u l t s  a lso r a i s e  some interest ing issues  for  the experiment 
i t s e l f .  I f  parking violat ions  become considerably l e s s  a t t r ac t ive ,  
the amount of yellow l i n e  parking i s  l ike ly  t o  f a l l ,  and it may 
well be t ha t  meter parking reductions by current i l l e g a l  meter 
parkers w i l l  be more than compensated by t ransfers  from yellow 
l ines .  I f  this occurs, there i s  l i ke ly  t o  be an increase i n  the 
amount of t r a f f i c  searching for  spaces, and it w i l l  be important 
to  check t h i s  with  the VF survey. Equally, time spent finding and 
returning from meter spaces may well increase ra ther  than f a l l ;  
- .  
the PV survey should t e s t  this. The e f f ec t s  on speeds a r e  by no 
means cer ta in;  speeds may f a l l  i f  searching t r a f f i c  increases; o r  
r i s e  i f  d isrupt ive i l l e g a l  parking or  terminating t r a f f i c  f a l l .  
Again the PV and VF surveys w i l l  help to  measure these e f fec t s .  
4.3 Business Surveys 
The business surveys demonstrate the importance which businesses, 
and to  an even greater  extent suppliers,  place on parking. 
Transport problems are the most serious for  almost half the  firms, 
and i n  almost a l l  cases parking was the i r  worst problem. Having 
said t ha t ,  the majority of businesses were pessimistic about the 
e f fec t  on them of s t r i c t e r  enforcement. The issue i s  c lear ly ,  
therefore,  a major one for  the business community, and it w i l l  be 
important t o  monitor the reactions of both businesses and suppliers 
t o  the experiment. 
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5. RECOMMENDATIONS FOR THE AFTER SURVEY 
. . 
, . 
..v. 5.1 Park and V i s i t  Survey .?* 
i .  
L .. 
It i s  recommended t h a t  a park and v i s i t  survey ident ical  t o  t h a t  i n  
t he  'before' survey be conducted i n  order t o  measure, i n  par t icu la r ,  
changes i n  t he  time spent searching for ,  and reaching dest inat ions  
from, different  types of parking space. The survey would a l so  
provide a ciieck on other sources of information on the  changes i n  
t r ave l  times and a v a i l a b i l i t y  of meters i n  t he  survey areas. 
A s  noted i n  Section 4, it i s  quite possible t h a t  ava i l ab i l i t y  of 
meters and searching times could e i t he r  increase o r  decrease a s  
a r e su l t  of t he  implementation of wheel clamps. Section 3.1 
suggests t h a t  a repeat survey could detect  differences a t  t he  95% 
confidence l eve l  of ~ 2 0 %  and - +7% (in Mayfair and Bloomsbury 
respectively) i n  t he  chances of finding a meter within f ive minutes, 
although search times muld  have t o  change by 30% and 35% 
r e s p e c t i v e l y t o  be detectable even a t  the  gO% confidence leve l .  
A repeat survey would a l so  enable differences of ~ 5 %  and - +7% 
i n  t r ave l  time t o  be detected a t  t he  95% confidence leve l .  
While there  appears t o  be no s ignif icant  difference between r e s u l t s  
from the  p i l o t  survey i n  November and t h e  f u l l  survey in February, 
it i s  probably wise t o  avoid the  possible source of error  involved 
i n  surveying a t  a d i f fe ren t  time of year. For t h i s  reason a d i r ec t  
repeat of t he  before survey i n  February 1984 i s  proposed. 
5.2 Vehicle Following Survex 
It i s  recommended tha t  a vehicle follouing survey ident ica l  t o  t ha t  
i n  the  'before' survey be conducted i n  order t o  measure changes in 
the  proportions of vehicles searching for  parking space, using 
different t m e s  of parking space and driving through the  area. 
The survey would a l so  provide some information on time spent 
t rave l l ing  i n  t h e  survey areas. 
- .  
It i s  c l ea r  from s e c t i ~ n  3.2 t h a t  l a rge r  changes would be required 
i n  these s t a t i sL ic s  f o r  them t o  be detectable by a d i rec t  repeat 
survey. For t he  percentage searching a change of ~ 9 %  - 19% would 
be required. For t he  percentage using yellow l i n e  parking a change 
of - +29% t o  36% would be required. For t he  percentage driving 
through the  area a change of 226% would be needed i n  Bloomsbury, 
but +47% - i n  Mayfair ( a l l  percentages being expressed a s  percentages 
of t he  'before' percentages 1. Similarly, high values would be 
required f o r  detectable differences i n  t r ave l  time. 
However, a s  noted i n  section 4,  t he  amount of searching for  
parking space could change qui te  considerably i f  meter spaces 
become even l e s s  avai lable  and t h e  r i s k  of yellow l i n e  parking i s  
perceived t o  increase. The vehicle-following surveys provide t h e  
only means (given t h a t  reg is t ra t ion  number surveys a r e  abandoned) 
of checking on t h i s ,  and a l so  provide a useful ins igh t  in to  t he  
ways i n  which dr ivers  behave. 
For t h i s  reason it i s  recommended t h a t  t h e  surveys be repeated using 
the  same procedure, a t  t he  same time of t he  year, a s  t he  'before' 
surveys. Were a saving t o  be required, it might be appropriate 
not t o  repeat t h e  Bloomsbury surveys, since changes a r e  l i k e l y t o  
be l e s s  marked there.  
5.3 Registration Numher Survey 
The reg is t ra t ion  number survey proved t o  be extremely laborious 
t o  conduct and analyse. While t he  information obtained would have 
been valuable had searching for  parking space been extensive, t h e  
vehicle following survey demonstrated t h a t  l i t t l e  searching took 
place. The only ju s t i f i ca t ion  for  conducting a r eg i s t r a t i on  number 
survey i n  t he  ' a f t e r '  survey would be t o  check the  findings of 
the  vehicle following survey. This i n  t u rn  would only be ju s t i f i ed  
i f  t he  amount of searching for  space were t o  r i s e  subs tan t ia l ly  
with t h e  introduction of wheel clamps. On balance it i s  recommended 
t h a t  t he  reg is t ra t ion  number survey should not be repeated. 
5.4 Business Interview Survey 
- 
The business survey has been successful both i n  t he  high success 
r a t e  (almost 80% f o r  businesses and 100% for  suppl iers) ,  and 
i n  the  high percentages will ing t o  par t ic ipa te  i n  fur ther  surveys 
(89% of businesses and 100% of suppl iers) .  It has a lso provided 
a valuable ins igh t  i n to  t he  different  perceptions of t h e  businesses 
and suppliers of t he  importance of parking a s  a problem and the  
value of increased enforcement a s  a solution. 
While there  i s  c lear ly  a danger t h a t  ' a f t e r '  responses t o  some 
questions could be influenced by respondents' desi re  t o  a f f ec t  
t he  outcome of t he  experiment, suff ic ient  of t he  questions a r e  
immune t o  t h i s  problem t o  ensure that an unbiassed reaction i s  
obtained, and comparisons between Nayfair and Bloombury can be 
used a s  a fur ther  check on bias. Direct evidence of changes 
i n  perception of t he  sever i ty  of parking problems o r  t he  benef i t s  
of enforcement should provide a valuable input t o  decisions on the  
experiment, pa r t i cu l a r ly  since business has been seen t o  be extremely 
concerned by t h e  issue of parking problems. 
There i s  no obvious reason for  seasonali ty i n  t h e  r e s u l t s  obtained, 
and while t he  survey should c l ea r ly  be conducted a s  l a t e  i n  t h e  
' a f t e r '  period a s  possible, it w i l l  be necessary t o  conduct it 
ea r l i e r  i f  r e su l t s  are  t o  be analysed i n  time. It i s  $herefore 
recommended t h a t  t he  survey he repeated i n  January o r  February, 1984. 
The survey plan also envisaged a study of turnover t rends  t o  
es tab l i sh  object ively whether t rade  had been affected by the 
measures. Since 65% of businesses expect t ha t  it dll, and 
89% a re  prepared t o  co-operate in such a study, it seems appropriate 
t o  proceed with t he  study, which would be conducted a t  the  same 
time a s  the  interviews. 
REFERENCES 
INWOOD, J. Some e f f e c t s  of increased parking meter charges i n  London, 
1965. LRL, RRL, Harmondsworth, 1966. 
MAY,  A.D. The assessment of t he  effectiveness of wheel clamps: I n i t i a l  
proposals. TN122, I n s t i t u t e  for  Transport Studies, Leeds, 1982. 
MAY, A.D. and P.M. WEAVER. Comprehensive t r a f f i c  management i n  York - t he  
e f fec t s  on t rade.  Traff ic  Engineering and Control, Vol. 22, No. 4, 
pp. 2Q4-7, 1981. 
PATTERSON, N. S. and A.D. MAY. The impact of transport  problems on inner 
c i t y  f i r m s :  Summaxy report .  WP 152, I n s t i t u t e  for  Transport Studies, 
Leeds, 1981. 
WRIGHT, C.C.  and H. ORROM. The Westminster route  choice survey: a new 
technique for  t r a f f i c  studies.  Traffic Engineering and Control, 
Vol. 17, No. 8 ,  pp. 348-54, 1976. 
Survey a r e a  boundary 1 @ ~ l  Address 
51 Star t  point - Route from address to 
next  star t  point 
--- Route to address 
APPENDIX 1 j 
FIGURE 1 P A R K  A N D  V I S I T  SURVEYS - MAYFAIR  1 
Survey o r e 0  boundory 
- 
@ ~ l  Address 
0 S1 Star t  p o ~ n t  --- Route from address to 
next  stort  point 
--- Route to oddress 
APPENDIX 1 
FIGURE 2' PARK A N D  V I S I T  SURVEYS - BLOOMSBURY 
- Inner and outer boundaries 
Stnrt points 
- .  
APPENDIX  2 
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APPENDIX 6. THE 'RANDOM' SEARCH PROCESS 
Coverage of the Areas 
! 
Figures 1 and 2 indicate  the roads i n  Mayfair and Bloomsbury respectively 
which were covered by the fixed and 'random' search routes over the eight- 
day survey periods. S t a r t  points and addresses are  a l so  shown. It can be 
seen that  i n  both areas the majority of through s t r e e t s  were covered during 
the survey but t ha t  i n  both substant ia l  sub areas were omitted. In  Mayfair 
the  two main areas were the SE and SW corners. The former i s  only accessible 
from the: remainder of the area by the New Bond Street-Clifford S t ree t  route 
or via Savile Row, and the main area can only be re-entered d i r ec t ly  via  Hay 
H i l l .  The l a t t e r  i s  only d i r ec t ly  accessible from two narrow s ide  turnings 
. . 
from Curzon S t ree t  and the one-way s t r e e t  system makes searching d i f f i c u l t .  
In Bloomsbury one large and three smaller areas were omitted. The f i r s t ,  
i n  the NE comer,  i s  largely separated by bar r ie rs  and access r e s t r i c t i ons ,  
as  i s  the Lamb's Conduit S t ree t  area. The area south of the Br i t i sh  Museum 
i s  only accessible via  Bloomsbury Street .  The only surprising omission i s  
the Marchmont Street/Coram St ree t  area,  which i s  probably explained by i t s  
remoteness from a l l  addresses except that  a t  Cartwright Gardens, where 
parking spaces were r e l a t i ve ly  easy to  find. It appears therefore t ha t  with 
t h i s  one exception the areas a s  a whole were covered a s  f u l l y  as  t r a f f i c  
management schemes would permit. 
Randomness of the Search Process 
In  order t o  determine whether the searchers followed fixed routes or  were 
influenced i n  t he i r  search process by ea r l i e r  successes and f a i l u re s ,  a 4 
study was made of the routes followed on successive v i s i t s .  'Such analyses 
a r e  not necessari ly appropriate f o r  a l l  addresses, since f o r  some (par t icular ly  
Cartwright Gardens) spaces are  easy to  find, and for  others  the search i i 
process is  largely dicta ted by the one-way s t r e e t  system. Figure 3 3 
i l l u s t r a t e s  the l a t t e r  point. The survey car t ravel l ingeastwards  along $ 
G t .  Ormond St ree t  i s  r e s t r i c t ed  to  turning l e f t  i n to  Lamb's Conduit S t ree t  
or Millman St ree t ,  or  a l te rna t ive ly  searching i n  the narrow s t r e e t s  to  the i 
south. In prac t ice  the three runs on the day i l l u s t r a t ed  which fa i led  to  C 
find a space i n  Great Ormond St ree t  turned l e f t  i n to  Lamb's Conduit S t ree t  $ 
since t h i s  provided a greater choice of search points. Searching routes 1 4 4 
only varied i n  the  Mecklenbur.gh.Square area. 
! 
Figures 4 a-h present the e ight  days' search routes for  one address where 
several f a i l u re s  occurred : South Street  Mayfair. There i s  no obvious 
pat tern to the search process, and no indication of l a t e r  searches being 
influenced by e a r l i e r  successes and fai lures .  Table F. l  i l l u s t r a t e s  t h i s  
by indicating the pa t te rn  of choices a t  the f i r s t  choice point : the 
South StreetISouth Audley Street  junction. 
TABLE '1 : NUMBERS OF CHOICES OF ALTERNATIVE ROUTES 
AT SOUTH STREETISOUTH AUDLEY STREET JUNCTION 
Choice made : 
Meter found ? 
Day 1 
Day 2 
Day 3 
Day 4 
Day 5 
Day 6 
Day 7 
Day 8 
Totals 
Percentage of t o t a l  ' 
Straight Left  
Y N Y N  
2 0 2 1  
1 1 3 1  
3 0 1 2  
1 0 3 1  
1 1 2 0  
3 0 1 1  
2 0 2 1  
1 1 2 1  
14 3 16 8 
Right 
Y N 
0 0 
0 0 
0 0 
0 0 
1 0  
1 0  
1 0  
0 0 
3 0 
$: 
(1) Meter found before reaching South Audley Street .  
c.: a 
It can be seen tha t  the  l e f t  turn was the most popular, but a l so  the  l ea s t  i* . . , 
successful manoeuvre. There is no evidence however, of t h i s  manoeuvre .- 
becoming l e s s  popular during the survey. Conversely, the r a r e ly  used but 
always successful r i g h t  turn did not increase i n  usage a f t e r  f i r s t  being 
:L 
t r i ed  on Day 5. It may well be that  t r a f f i c  conditions a t  junctions 
.: 
determine choice more than the learning process. It might be useful i n  
the after-survey t o  record conditions a t  junctions and d i f fe ren t  reasons 5 
'1 
for  the routes taken. 8 
' . 
-I 
f 
Appendix 6: 
Figure 1: Roads used at any stage in the park and visit survey : Mayfair 
. ,  -
1 s - start point. - Selected route to specified address. I I * - Address. Routes taken to find . parking space. I 
Appendix 6. 
Figure  2: Roads used a t  any Btage i n  t h e  park and v i s i t  survey : Bloomsbury 
S S k t  Point. n Seleoted mute to ~peoified addream. 1 
A Address. 
Routes taken to f~ s par- m e .  
82 
Appendix 6 
F i g u r e  3: S e a r c h  r o u t e s  f o r  Great Orrnond S t r e e t ,  Bloornsbury 23.2.83 
Appendix 6 
F i v u r e  4.  Search r o u t e s  f o r  South St . .  Navfair.  
8EAPu I - START Blur 
A - A D D U D  
ilCL%T)iD NU18 ?, y m  m1~1 
)IJ - Spc* not C~hllld 
Appendix 6 .  
--
F i g u r e  4 [ b l .  16.2.83 
7.49 m. 1 9.18 an. 
L 
Tim* I 11.14 an. (us) 
-
n.. I 5.00 p. 
Appendix 6 .  
Ftgure 41cI 17.,2.R3 
1 8.02 am. - 8 8.56 am. Tlu* 1 10.57 am. 
-
Tim* 1 2.52 pn. 
-
Appendix 6. 
Fi~ure 4 [ d l .  18.2.83 
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APPENDIX 7 
Formulae used i n  S t a t i s t i c a l  Analysis 
1.1 Standard deviation 
x = observed times 
- 
x = mean of observed times 
n = sample s i ze  
s = sample standard deviation 
1.2 Confidencelimit around mean 
where t is  the appropriate 2 t a i l e d  s t a t i s t i c  a t  95% confidence 
for  (n-1) degress of freedom. 
1 .3  Minimum signif icant  difference i n  the  mean 
where 
2 2 2 Sp = (nl - 1)s + (n2 - 1)s 
A 
n + n  - 2  1 2  
Suffix 1 indicates  "before" data  
Suffix 2 indicates  "after" data 
p = population mean 
sp2 = pooled variance. 
Assuming tha t  t he  value of S i s  t he  same for  before and a f t e r  data 
Sp = S.. = S 1 2  
Assuming t h a t  t he  same procedure i s  adopted i n  the  a f t e r  survey as 
i n  the  before then 
If the  population means a r e  assumed t o  be the same before and 
a f t e r  then 
(q - lJ2) = d 
The equation (1 ] then becomes 
i . e .  the  m i n h m  signif icant  difference 
i n  mean 
where t i s  t h e  appropriate 2 t a i l e d  s t a t i s t i c  a t  95% confidence 
for (2n - 2 )  degrees of freedom. 
2. Proportions 
2.1 Standard deviation 
sp JqGi 
where Sp = population standard deviation 
p = sample proportion as  an estimate of population proportion 
n = sample s ize  
2.2 Confidene l i m i t  s around proportion 
2.3 Minimum signif icant  difference i n  proportion 
where suff ix  1 indicates  "before" data 
suffix 2 indicates  "af ter"  data 
n = population proportion 
p = sample prop6rt'ion 
n = sample s i ze  
9 3 
Assuming t h a t  t h e  population i s  the  same 
Assuming t h a t  pl& n and p o n  and that 1 2 2 
n = n  1 2  
.'. Z = ( p , - p 2 1  
Minimum s i g n i f i c a n t  d i f ference  
i n  proport ion 
APPENDIX 8. DISTRIBUTION OF SEARCH AND SEARCH PLUS WALK TINES 
F i g u r e  1 p r e s e n t s  t h e  d i s t r i b u t i o n s  of s e a r c h  times f o r  a l l  sites. 
and  c i r c u i t s  i n  N a y f a i r  and  Bloomsbury.  T h e s e  have  t h e  a p p e a r a n c e  o f  a 
n e g a t i v e  e x p o n e n t i a l  d i s t r i b u t i o n ,  w i t h  a l o n g  p o s l t i v e  t a i l  r e p r e s e n t e d  
by t h e  "no s p a c e "  v a l u e s  f o r  s e a r c h e s  abandoned  af te r  5 m i n u t e s .  The 
s h a p e  o f  t h e  d i s t r i b u t i o n  i s  c o n f i r m e d  by t h e  N a y f a i r  p i l o t  d i s t r i b u t i o n .  
i n  wh ich  t h e  c u t  o f f  was 1 5  m i n u t e s .  The f o r m  of t h e  d i s t r i b u t i o n  i s  
n o t  u n e x p e c t e d ,  s i n c e ,  i g n o r i n g  t h e  d i s t r i b u t i o n  o f  meters t h e m s e l v e s ,  
free meters i n  s h o r t  s u p p l y  c a n  b e  e x p e c t e d  t o  b e  r andomly  d i s t r i b u t e d .  
The e x i s t e n c e  o f  t h e  l o n g  p o s i t i v e  t a i l  makes  e s t i m a t i o n  of t h e  mean 
d i f f i c u l t ,  a n d  a d d s  w e i g h t  t o  t h e  d e c i s i o n  t o  u s e  t h e  s i m p l e  s t a t i s t i c  
of t h e  p r o p o r t i o n  o f  r u n s  o n  wh ich  meters were f o u n d  w i t h i n  5 m i n u t e s .  
However, t h e  mean may be  e s t i m a t e d  f rom t h e  p r o p e r t y  of t h e  n e g a t i v e  
e x p o n e n t i a l  d i s t r i b u t i o n  t h a t  t h e  p r o b a b i l i t y  of a v a l u e  b e i n g  g r e a t e r  
t h a n  x ,  
p  ( X  > x l )  = e -XI / P  
where  p i s  t h e  mean. 
Whence f o r  two v a l u e s  x  x  1' 2 
A ( x i  - x11 
Thus  !.I = 
. l o g e  ( p ( x  > x l ) / p ( x  > x211 
T h i s  r e l a t i o n s h i p  was  o r i g i n a l l y  u s e d  w i t h  x l ,  x2 as  t h e  o u a r t i l e s ,  
f o r  wh ich  
T h i s ,  however, i n v o l v e s  e x t r a p o l a t i o n  f o r  t h r e e  o f  t h e  f o u r  M a y f a i r  
sites. F i g u r e  2  i n d i c a t e s  t h a t ,  i n  t h e  area o f  e x t r a p o l a t i o n ,  t h e  
r e l a t i o n s h i p  be tween  c u m u l a t i v e  number of o b s e r v a t i o n s  and  time i s  
r o u g h l y  l i n e a r ,  and  t h i s  was u s e d  a s  t h e  b a s i s  f o r  e x t r a p o l a t i o n .  
However, use o f  t h e  t e r t i l e s ,  w i t h  
i n v o l v e d  o n l y  one  e x t r a p o l a t i o n  o f  o n l y  one o b s e r v a t i o n ,  and was 
c o n s i d e r e d  p r e f e r a b l e .  
A l l  c a l c u l a t i o n s  were based on t h i s  e s t i m a t e  of t h e  mean, which 
i s  a l s o  t h e  s t a n d a r d  d e v i a t i o n  of t h e  d i s t r i b u t i o n .  C a l c u l a t i o n s  f o r  
e r r o r  e s t i m a t e s  and minimum s i g n i f i c a n t  d i f f e r e n c e s  fo l lowed  t h e  
p rocedure  i n  Appendix 7. 

Appendix 8 - Figure 2 
GRAPH OF ORBWED OBSERVATIONS AGAINST RANJNM SEARCH Tl3E TAREN 
TO FFIND A VACANT METER SPACE IN MAYFAIR (14/2/83 - 23/2/83). 
* NOTE * 
1. Grosvenor Square 5. Berkeley Square 
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2. South Street 4. Grosvenor Street 
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Appendix 8 - Figure 3 
GRAPH OF ORDERED OBSERVATIONS AGAINST RANDOM SEARCH PLUS 
WALK TIME IN MAYFAIR ( 14/2/83 - 23/2/83 ) 
NOTE: 
-
M1 : GROSV. SQUARE 
M4 : GROSV. STREET 
OBSERVATION NO. 
